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ABSTRACT

. The Profile of American Youth study carried out in 1980 by the

Department of Defense with the cooperation of the Department of Labor obtained

responses from a national probability sample _f voung people between the ages

° of 16 and 23 to the tests of the Armed Services Vocational Aptitude Battery
(ASVAB). This report contains the results of item analyses of the eight power
tests of the ASVAB, based on a random sample of 1187 respondents from the
Profile study. The 1-, 2-, and 3-parameter logistic ogive item response
models were fit to the data by marginal estimation methods. Indices of over-
all fit, item parameter estimates and their standard errors, item information

) indices, and test information and standard error curves are presented. .- v
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INTRODUCTION

The Profile of American Youth is the title given to a large-scale
social research project sponsored by the Department of Defense with the
cooperation of the Department of Labor. 1Its purposes were to assess the
vocational aptitudes of contemporary American Youth and, at the same time,
establish current national norms for the Armed Services Vocational Aptitude
Battery (ASVAB). To achieve these goals, the National Opinion Research Center
(NORC) administered Form 8A of the ASVAB during the summer of 1980 to a
national probability sample of nearly 12,000 men and women, ages 16 to 23.
This paper reports the results attained when three psychometric models
designed to provide information about the operating characteristics of the
tests and the items of which they are comprised were fit to the eight "power"
tests of the ASVAB battery, using responses from a 10-percent random sample of
the Profile data. The models in question were the one-, two-, and three-
parameter item response models (Birnbaum, 1968; .ord, 1980), which were fit to
the data by the marginal estimation approach described by Bock and Aitkin
(1981) by means of the BILOG computer program (Mislevy and Bock, 1983).
Results for each model and test include the following:

- Indices of overall goodnessg-of-fit

- Item parameter estimates and associated standard errors

- Item information indices

- Test information curves

All calculations utilized Profile case weights which account for
systematic oversampling of certain demographic groups such as blacks,
Hispanics, and poor non-Black, non-Hispanics. The resulting estimates of item
parameters and population distributions therefore approximate the values that

would be obtained in a full census of the target population, namely the
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contemporary youth population. In this way the current results provide infor-~
mation beyond that present in previously available analyses of the ASVAB,
based of necessity on data from samples of convenience such as recent service

inductees.

THE PROFILE OF AMERICAN YOUTH

During the spring and summer of 1980, the National Opinion Research
Center (NORC) administered a battery of ten vocational tests to a national
probability sample of nearly 12,000 young people, 15 to 23 years of age. The

tests, the Armed Services Vocational Aptitude Battery (ASVAB), Form 8A, were

the latest in a long series of aptitude and vocational tests developed by the
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Armed Services for purposes of selecting recruits and assigning them to

N
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military occupational specialties. A basic purpose of this administration of

.l

the ASVAB by NORC was to obtain normative information in a representative
contemporary civilian sample. The score distributions from this study were
needed by the Armed Services to set performance levels for accepting and
assigning recruits. The Profile of American Youth used for its sample the
12,686 young people who completed the Round I 1979 first annual interview of

the National Longitudinal Survey of Labor Force Behavior, Youth Survey. The

sample was composed of three independent probability samples. Two of these
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samples were designed to cover the non-institutionalized civilian population
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., born in the years 1957 through 1964. The third sample was designed to cover

»

those born in 1957 through 1961 and serving in the military as of September
30, 1978,

f;j The first of the two civilian samples was cross-sectional, designed to
yield the proper proportions of various racial, ethnic, and income groups in

the 1957 through 1964 cohort. The second was a supplemental sample designed
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“?:} to oversample Hispanic, Black, and economically disadvantaged non-~Black, non-
:;:? . Hispanic youth. The military sample of the 1957 through 1961 cohort,

{t;: stratified by branch of military service and geographic iocation, sampled

%{E females at six times the rate of males.

. Because not all subjects in the final sample had the same probability
i:; of being selected for the study, case weights were assigned to the subjects.
o

.*:; The weighted data properly reflect the actual distributions of the oversampled
&i\T groups in the population. Of the 12,686 young people in the Profile sample,
'£§; 11,914 were successfully tested with the ASVAB. Test conditions were altered
Aois

:Ei; for 36 of these subjects because of handicaps or language barriers; these data
:;R were not included in our consideration. Of the remaining 11,878 subjects, a
S?ﬁ 10 percent simple random sample of 1,187 subjects has been selected for the
EE} present analyses.

LR

— The reader interested in further information about the Profile study
£}4 is referred to a series of reports prepared by NORC and the Department of
Eﬁ; Defense. See Sheatsley (1980) for a description of pretest procedures and
:;% results, Frankel and McWilliams (1981) for sampling considerations, McWilliams
:i;; (1980) for field administration procedures, Bock and Mislevy (1981) for data
iSiE quality analyses, and Department of Defense (1982) and Bock and Moore (1983)
2;.; for discussions of results.

i

E;..:: THE ARMED SERVICES VOCATIONAL APTITUDE BATTERY (ASVAB)

;I?E The ASVAB BA consists of ten tests, administered and timed separately.
-..:_j-j Briefly, these are as follows:

S;§ General Science (20 items; 11 minutes). 1Items are drawn from

.t biology, medicine, chemistry, and physics. This test

: e measures basic factual knowledge at a level appropriate to

,_;: secondary school general science courses.
:;:? Arithmetic Reasoning (30 items; 36 minutes). Often called
:;;: "word problems,” the items in this test require subjects to

ya
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{:2 use arithmetic skills to solve problems described in short
?; verbal passages. Advanced mathematics is not
Kt required.
}; Word Knowledge (35 items; 11 minutes). Essentially a
i: vocabulary test. The subject is presented a word and asked
-ZQ: to choose which of four other words is closest in meaning.
- Paragraph Comprehension (15 items; 13 minutes). Designed to
measure how well subjects can acquire information from a
:\ written passage. Subjects are asked to read short paragraphs
E} and answer questions about them.
ij: Numerical Operations (50 items; 3 minutes)., This test covers
the basic arithmetic operations of addition, subtraction,
*r‘ multiplication, and division, presenting simple problems
{b which subjects are asked to solve as quickly as possible.
- Scores depend to a great extent on speed and accuracy.
:; Coding Speed (84 items; 7 minutes). Like Numerical
¥ Operations, this test emphasizes speed and accuracy. Given
e the code numbers for key words at the top of a page in the
'f}: test booklet, subjects are asked to mark spaces on their
'\f answer sheet corresponding to the code numbers of the words
:& as quickly as possible.
<
v
. Auto and Shop Information (25 items: 11 minutes). This test
o= measures subjects' specific knowledge of tools and terms
- associated with the repair and maintenance of
20 vehicles.
ft' Mathematics Knowledge (25 items, 24 minutes). The questions
) in this test concern topics that are normally taught in high
-~ school classes such as algebra, geometry, and
e trigonometry.
Eﬁ Mechanical Comprehension (25 items; 19 minutes). Items in
S this test show pictures related to basic machines such such
o as pulleys, gears, levers, and wedges. To answer the
‘;xb questions, subjects must visualize how the pictured objects
o would operate.
:f} Electronics Information (20 items; 9 minutes). This test
e measures subjects' familiarity with electrical equipment,
® knowledge of electronics terminology, and ability to solve
o simple electrical problems.
.
Ri All subtests are paper and pencil tests, in multiple-choice format.
.‘:.:
AR The items in all tests offer four alternatives from which the subject must
L}
}3 choose their answers, except for Coding Speed which offers five alterna-
By
L tives. Subjects read the questions from test booklets and responded on
3
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machine-readable answer sheets. Subjects were instructed to make their best
response to each item, but random quessing was discouraged.

Two of the ten ASVAB 8A subtests, Numerical Operétions and Coding
Speed, are speeded tests in which performance depends mainly on subjects'
speed and accuracy at very simple tasks in a limited amount of time. The
remaining eight are power tests, in which performance depends mainly on
subjects' knowledge or reasoning abilities rather than on time limitations.

The analyses reported here concern the power tests only.
THE ANALYSES

A power (unspeeded) mental test demands knowledge or reasoning ability
from a subject. Although time limitations are set and observed, it is assumed
that subjects would answer few additional items correctly if given more
generous time limits.

The models used in the present analysis of the ASVAB 8A power tests
are based on Birnbaum's (1968) 3-parameter logistic item response theoretic
(IRT) model, which provides a mathematical expression for the probability that
a given subject will respond correctly to a given test item. When the model
is fitted to the data for a given power test, it is capable of accounting for
the following facts:

1. Some subject perform better than others on the items in
that test. The ability, or scale score, of subject i

(8;) is his or her value on an unobservable variable 1-———-1—=y
assumed to account for all non-random variation among ’ e
subjects in performance on of correct response. -affL-
q
2, Some items are easier than others. The threshold param- ;
eter of item j (b;) indicates its level of diffi- S e
culty. A subject wgose ability parameter has the same S e
value as an item's threshold parameter has 50-50 chances -

of responding correctly, aside from guessing among the
alternatives.
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3. Some items measure the underlying ability more accurately
than others. The slope parameter of item 3j (a.) is
directly related to the reliability with which i{em )
measures ability.

4. Because the items are multiple-choice, subjects will
occasionally respond correctly to an item by guessing
among the alternatives. The lower asymptote parameter of
item j (c:) is the probability of a correct response
from even tﬂe subjects of lowest ability.
Under the Birnbaum 3-parameter item response model, the probability of
a correct response to item 3j from a subject with ability 6 is given by the

following function of 68, a b.

30 and c.:

3’ 3’

. = C. 1 - c. 1 -1.7a, - b,
PJ(G) c:J + ( cj)/{ + expl aJ(e bJ)]}

where exp(x) denotes the raising of the base of the natural logarithms to
the x'th power. Seen as a function of 6 with the parameters of the item
fixed, this expression is referred to as the response curve of item j.

We have also fit to the ASVAB data two submodels of the 3-parameter
model. They are the 2-parameter logistic model, in which all lower asymptote
parameters Cy are constrained to be zero, and the 1-parameter logistic
model, in which all c¢'s are zero and all a's are constrained to be equal

to one another. This latter model is mathematically equivalent to Rasch's

(1960) IRT model for dichotomous test items.

{ The origin and scale of the ability variable in an IRT model may be
tj chosen arbitrarily. 1In our analyses the scale has been set so that the mean
&l of subject abilities in the youth population is zero and the standard

@

E? deviation is one.

.

:f. Birnbaum (1968) defines the "information" that item 3j provides about
p

ra subjects at various levels of ability by

»

o (1) [P2(8)1%/{p, () (1 - B (6)]}
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where p;(e) is the derivative of the response curve for item 3j. For the 3~

parameter logistic model, the information function takes the following form:
2.2
I.(8) =1.7"a.y[1.7a,(6 - b.)]
J Jw b J
(2)

2.2 2
-1.7 .P. ) 1.7 . - b.) - 1 -] 2
ay J(e vl aj(ﬂ 3 °9 ¢

where

v(x) = exp(x)/[1 + exp(x)12 .

The maximum value of an item's information curve under the the 3~-parameter

model is given by

1.7%a°2 ) 3/2
——J {1 - 20c, - 8%+ (1 +8.) ]
j j 3

8(1 - c.)2
J

[4

which occurs at the following level of ability:
* -1 BQ
ej = bj + (1.7aj) log{[1 + (1 + 8cj) 172}

Obvious simplifications give the information functions of the 1- and 2-
parameter models.

Examination of (1) reveals the dependence of the information curve upon
the values of the item parameters. An item provides most information about
subjects in the neighborhood of its threshold; the maximum value is attained at
the threshold if ¢ is zero and at a slightly higher level of ability when c¢ is
greater than zero. At their most informative points, items with large values of
a provide more information than items with small values of a. The greater the
value of ¢, the less total area under the information curve.

The total amount of information provided by a collection of items, given
by the sum of their individual item information curves, is called the test

information curve. The standard error of estimation for the ability of a
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subject at a given value of is the square root of the reciprocal of the test
information at that point. A test information curve, then, reveals the degree <
of measurement precision provided at each point along the ability scale;
measurement is most precise where the test information curve attains its
maximum, and increasingly less precise where the test information is lower.
The method by which item parameters have been estimated is based on
the marginal maximum likelihood approach described by Bock and Aitkin
(1981). Let X5 4 denote the response of subject i to item 3j, taking the
value 1 if correct and 0 if not, and let g(6) be the density of the ability
variable in a population of interest. The marginal probability of observing
response patterns X = (xi1, Xior o o o xin) for N randomly-selected

subjects indexed by i 1is then given as

X, 1-xi.
L=1[1p(8) 701 -p (8)] “Ig(erae .
183 O )

Marginal maximum likelihood estimates of a, b, and ¢ are the values that

maximize this expression for given item responses. Standard errors of estima-

tion may be obtained as the square roots of the diagonal elements of the
following approximation of the Fisher information matrix:

9 log L(x.) 9 log L(x.)
(3) I wetg L.__._____L_ ~][ 1

L T P L T R I

where £ is the vector of all item parameters estimated under a given model,

the summation runs over subjects, and

3 log L(gi) 3 log P(zile) -1
_..__55___.=£ 5T P(iile)g(e)d(e)][gP(_:iile)g(e)d(e)] .




The fit of nested models, such as the 1- vs. 2- and the 2- vs, 3-
parameter models, may be compared by means of likelihood ratio chi-square
statistics. If L, is the maximum likelihood attainablé under the less
restrictive model and Ly is the maximum under the more restrictive model,
then under the assumption that the more restrictive model is correct the
quantity

2
X = =2 log(Lo/L1)

will be distributed approximately chi-square for large samples, with degrees
of freedom equal to the number of additional parameters in the less
restrictive model.

In addition to the overall indices of fit, rough approximations of fit
have been provided for each item. These indices are obtained by dividing the
ability variable into ten fractiles, the middle eight of equal length, in a
manner that ensures about 5 percent of the calibration sample lies within each
of the extreme fractiles. For the subjects in each fractile, then, the number
of correct responses to a given item is accumulated over subjects and compared

with an expectation based on the simplifying assumption that all subjects in

the fractile have the same ability. An index with the appearance of a chi-
square statistic is obtained as

2 2
. =~ L [R, - N_P, N_ P, 1 - P, '
X3 i ( ik ik J(ek)] /{ 3k J(ek)[ J(ek)]}

where summation runs over fractiles k; Njk and Rjk are the numbers of
attempts and corrects to item j from subjects in fractile k; and pj(ek) is
the probability of a correct response ability associated with fractile k.

The computations reported here were performed with the BILOG computer

program (Mislevy and Bock, 1983), which extends the Bock=-Aitkin procedure in a
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number of minor ways (see Mislevy and Bock, 1982). 1In particular, the
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following extensions were in effect during the course of our work:

. 1. Prior distributions on item parameters. To enhance the
stability of item parameter estimation, mild Bayesian
prior distributions were imposed in the 2- and 3-
parameter solutions. For both the 2- and 3-parameter
solutions, lognormal priors with mean 0 and standard
deviation 1 were assumed for slope parameters. For the
3-parameter solution, normal priors with mean 0 and
standard deviation 2 were additionally assumed for thres-
hold parameters, and beta priors with parameters 5 and 17
were assumed for asymptote parameters. The prior on
asymptotes may be interpreted as an expectation of .2 for
L asymptotes, with the waight of 20 observed responses from

s

s 8, & 0 0¥
b b N,
LR R R

S low-ability subjects.

e Instead of maximum likelihood estimates, BILOG will in
ﬂi these runs produce Bayes modal estimates of item param-
o eters; the likelihood of the sample will no longer be

b~ - maximized, and differences between the likelihoods as

e evaluated at the item parameter estimates no longer

. follow chi-square distributions. Experience suggests,
:} however, that when only mild priors such as those men-
:f: tioned above are imposed, the effect is constrain item

- parameters to "reasonable” values without substantially
\ | reducing the likelihood as evaluated at the item param-
~j~ eter estimates. Differences are therefore reported as
;ﬁ possibly useful evidence on comparative model fit.

", °

':.: Indicators of the precision of item parameter estimation

are obtained for Bayes modal estimates by augmenting the

. approximation of the information matrix shown as (3) by
e the second derivatives of the priors for the parameters
R in question, evaluated at the Bayes modal estimates, then
0 taking the square roots of the diagonal elements of the
- inverse matrix.

@

e 2. Omitted items were handled in one of two ways, depending
iy on their locations in a subject's response vector. It
:{ was assumed that all omitted items appearing after a
;:I subject's last actual response in a subtest were not

0 reached due to time limitations; such items have been

® treated as if they were not administered to the

= subject. Omitted items appearing before a subject's last
:r: actual response were treated as if the subject read the
;ﬁ: item and decided not to respond; they have been counted
. as incorrect under the 1- and 2-parameter models and

}if fractionally correct under the 3-parameter model, with
0. the fraction equal to the ¢ value of the item in

:; question.
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As suggested by Bock and Aitkin, empirical priors have
been used for the distributions of subject ability
parameters. In this way, item parameter estimates will
not be bias due to the incorrect specification of the
parametric form of the ability distribution, such as
normality. The empirical distributions employed took the
form of ten equally-spaced guadrature points from
approximately minus four to plus four standard deviations
around the mean of zero.

In addition to an item's maximum information value and
the point at which this maximum is attained, BILOG
optionally provides a number of population-dependent
indices of item information. All are based on the
"effectiveness" function, or the pointwise product of an
item information curve and a population density function,
assumed normal in the analyses reported here.

The "maximum effectiveness" and "point of maximum effec-
tiveness" describe the height and location of the maximum
of the effectiveness curve; they indicate the region of
the ability variable where the item is providing most
information about the population as a whole. The "aver-
age information" is the integral of the product with
respect to the ability distribution; it provides a useful
adjunct to maximum information when measurement within a
particular population with a fixed test is contemplated.
For example, an item with a lower maximum but occurring
in a region with many subjects may be preferable to an
item with a higher maximum but occurring in a region with
few subjects. Finally, an index of item reliability is
computed as

2 2 -_— =1
r=0/[0 +Ij] ’

where I, is the average information of item 3j and

(o] is the population variance. This statistic remains
invariant with a linear rescaling of the latent variable,
and is thereby useful in comparisons of items from tests
on different scales.

RESULTS

The results of the analyses described in the preceding section are

contained in a series of appendices to this report.
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Appendix A contains classical items statistices for each of the tests,
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including item percents-correct and item-test correlations, both Pearson and
biserial. All these values take case weights into accounf, so they approxi-
mate the values that would be obtained from the youth population at large.

Appendices B through J present results from the BILOG runs under the
1=, 2=, and 3-parameter models. Results within appendices are arranged by
subtest, with the contents of the appendices as follows:

B: Item parameter estimates, 1-parameter model

C: Item parameter estimates, 2-parameter model |

D: Item parameter estimates, 3-parameter model

E: Item information indices, 1-parameter model

F: Item information indices, 2-parameter model

G: Item information indices, 3-parameter model

H: Test information curves, 1-parameter model

I: Test information curves, 2-parameter model

J: Test information curves, 3-parameter model

The scales upon which test information and standard error curves
appear in Appendices H through J are the same for all subtests under a giwven
model. In this way, the amount of information provided can be easily compared
from one subtest to the next.

To facilitate the interpretation of these results, a few comments on
the results in general are in order.

The values of the likelihood of the data obtained under each solution,
as shown in Table 1, show strong evidence in all tests that the 2-parameter
model fits the data appreciably better than the 1-parameter mode!. Further-

more, the 3-parameter model fits appreciably better than the 2-parameter model

in all tests but two, namely Paragraph Comprehension and Electronics Knowledge.




o TABLE 1

S ASVAB 8A LOG LIKELIHOODS AND LOG LIKELIHOOD DIFFERENCES
Lcnf' -2 LOG LIKELIHOOD DIFFERENCES
Et:; TEST 1-P 2-P 3-p 2-P‘Ys. 1P 3-P vs., 2-P
ﬁ;i; GS  20059.53  19863.10  19742.56 196.43 120.54 |
- AR  23360.74  23053.63  22900,57 307.11 153,06
WK 22480.19  22003.62  21771.86 476.57 231.76
PC  11570.42  11356.17  11338.76 214,25 17,41
AS  21628.40  21275.61  21214.56 352,79 61.05
MK 20495.99  20160.89  20107.64 335,10 53,25
MC  21934,24  21683.18  21591.61 251,06 91.57
EI  17442.33  17180.68  17163.50 261.65 17.18

The result in Paragraph Comprehension can be explained by noting how
easy the items are; over 70 percent of all responses were correct. Under such

circumstances there is little information about the response probabilities of

low ability subjects, and item response curves without nonzero lower

asymptotes can be found to fit the bulk of the data just as well as response 1
curves with nonzero lower asymptotes. The results in Electronics cannot be
similarly explained, however, since that test is considerably more difficult

than Paragraph Comprehension; about 55 percent responses were correct there.

It would appear that in Electronics Information, to a greater extent than in

". the remaining tests, low levels of guessing were occurring.

-jn; It will be noted that even though the 2- and 3-parameter solutions fit

f:’ Paragraph Comprehension and Electronics Information nearly equally well, item

L parameter estimates can vary considerably across models. This is particularly

}2?: true with hard items, when the presence of a nonzero lower asymptote can
}?3 require substantial changes in slopes and thresholds in order to capture the
!; . observed marginal item percents-correct. Item 17 in Electronics Information,

RS for example, has a threshold of 3.654 and a slope of .162 under the 2-parameter
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“ et e - . . I I L NI AT S L e -‘.--_.'.‘ IS ..' st -‘. -..-“ . DESUINEN .‘......_ --:--_ ...- A TA e -._ -.‘ et "‘.‘.
T R R I N T A G L S L R o oy |



F ]
o

LAAA

v w v w
.

ST T
T AR

»

D
-

-‘.

Pkt e

T

-

A

..
S @

.'. ., (o]

e s a % e A T e O a® "y YW v AT . Vet
R L O A VA S O AL S L A A A SRS

model, but a threshold of 2.764, a slope of .774, and an asymptote of .234

under the 3- parameter model. Despite the apparent discrepancies in item
parameters, the 2- and 3-parameter response curves agree closely in the region
of the ability scale where most of the data lie. Modeled probabilities of
correct response for a subject at the mean of the population are .267 under
the 2-p model and .254 under the 3-p model.

Effects of the same phenomenon appear in test information and standard
error curves, Even though the item parameter estimates under each solution
trace response curves that agree on the expected probabilities of correct
response for most of the subjects, differences among models as to the
processes that give rise to those probabilities have different implications
about the information that is provided about subjects at various levels of
ability. The effect is most pronounced in a comparison of information curves
from the 2- and 3-parameter solutions, highlights of which are contained in
Table 2. It may be seen that the region in which a test is maximally
informative appears at substantially higher levels of ability under the 3-

parameter model, usually higher by a full standard deviation or more.

TABLE 2
ASVAB 8A POINTS OF MAXIMUM INFORMATION

POINT OF MAXIMUM INFORMATION

TEST 1-P 2-P 3-P
GS -0.7 -1.00 0.92
AR -0.28 -0.57 0.64
WK -1.00 -1.14 0.21
PC -1.,07 -1.14 -0.42
AS -0.28 -0.28 0.64
MK ~0.14 ~0.35 0.57
MC -0.28 -0.42 0.78
EI ~-0.28 -0.,57 0.14
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An intuitive explanation for this finding can be based on the fact
that items are most informative when a subject has a 50-50 chance of knowing
the answer, aside from the possibility of answering the item correctly by
means other than knowledge or ability; e.g., guessing randomly among
alternatives. Under the 2-parameter model, percents-correct are taken at face
value because it is assumed that only the ability of interest gives rise to
correct responses. Under the 3-parameter model, however, the possibility of
correct responses by reasons other than ability is taken into account and
percents-correct are partially discounted. An item is no longer most
informative at its 50-50 point of observed correct responses, but at some
higher level at which there is a 50-50 chance of responding correctly after
the possibility of chance success has been removed. Since follow-up
interviews with a sample of the respondents confirmed that most subjects did
in fact guess at least occasionally (Bock and Mislevy, 1981), the information
indices from the 3-parameter analyses may be better indicative of the regions
where items and tests are more informative than indices from the 1- and
2-parameter analyses.

It should be noted that the ASVAB 8A is merely the latest in a long
line of paper and pencil versions of the ASVAB. The test operating
characteristics have evolved along lines dictated by the uses to which ASVAB
scores are put (i.e., selection and classification), limitations on total
testing time, and the restriction of administering exactly the same item set
to each tested individual. The consequences of these constraints are examined
in detail in Bock and Mislevy (1981), in terms of item content, item charac-
teristics, sex and racial/ethnic group biases, and differential reliabilities
among subpopulations defined by sex, level of education, and racial/ethnic

group membership. Highlights of these results, however, are discernable from
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the item and test operating characteristics presented in the Appendices of
this report. Comments on specific tests in the ASVAB 8A battery follow.

General Science (GS). GS is among the more difficult of the subtests,

as indicated by the fact that its point of maximum information (under the
3-parameter model) lies about a standard deviation above the population

mean. This finding is a natural reflection of the use to which GS scores are
put, namely for selection and classification into technical training

courses. While the peak of the information curve lies far above the popula-
tion mean, where candidates for advanced training will be found, it is
interesting to note a plateau to the left of the peak, beginning about one

standard deviation below the population mean (see Exhibit J-1). This

.
‘@

indicates the presence of a number of items evenly spaced in difficulty

somewhat below the cluster of more difficult items that create the peak in the

-\ )\_-

N

information curve. While not as informative in the region where the majority
of the youth population lies as for the more able subjects, GS does provide
useful information for sorting and comparing individuals over nearly the
entire range of aptitude.

Arithmetic Reasoning (AR). AR is among the more reliable ASVAB 8A

tests, due partly to its comparatively large number of items (30) and partly

to the fact that most are located in a region including the mean of the youth

}ij population. The implicit decision to obtain relatively precise measures of
s

AR the skills tapped by its items, namely the ability to recognize and solve

h

NS

e quantitative problems embedded in a verbal context, reflects their importance
S

for success in a wide variety of subsequent training experiences. These

I

skills are to be distinguished from the more advanced mathematical techniques

that are the focus of Mathematical Knowledge, critical to success in a

narrower range of more technical training.




Word Knowledge (WK). WK is the longest power test in the paper and

pencil ASVAB, but somewhat paradoxically, not the most informative in terms of
its point of maximum information (a distinction held by Mathematics
Knowledge). The reason is that its items span a broad range of abilities,
providing standard errors of estimation below .5 (in population standard
deviation units) for nearly 90 percent of the youth population. This finding
reflects the usefulness in predicting future success in training that
accumulated vocabulary has been found to exhibit for a wide range of types of
training, over a wide range of abilities. This test, more than any other,
attempts to do in paper-and-pencil format what adaptive testing is intended to
do, namely, provide reliable measures of aptitude from nearly every subject
who will be tested.

Paragraph Comprehension (PC). PC is the shortest test in the ASVAB,

consisting of only 15 items. Its maximum information, consequently, is lowest
of all eight power tests. It is of interest to note that its point of maximum
information is also lowest, about a half standard deviation below the
population mean. These results reflect its implicit role in the battery; PC
is not intended to provide for fine distinctions among the reading and com~
prehension abilities across the broad range of the population, but more simply
to distinquish those who can read at a minimal level required in the armed
services from those who cannot.

Results for one item in PC merit particular attention. Item 15, the
last item in the test, stands out from the rest with its uncharacteristically
high difficulty, low reliability, and poor model fit. Further investigation
revealed that this item appeared on a page of its own, following a page that
contained a number of other items for the same reading passage. It can be

inferred that this item was inadvertently skipped by a disproportionately
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large number of subjects across the range of ability. This finding has

important implications for not only the design of paper-and-pencil ASVAB forms
(i.e., avoid widowed items) but for converting to computerized adaptive
format. 1In particular, item operating characteristics estimated from
paper-and-pencil administration will be inappropriate for the adaptive setting
if they have been estimated in a highly context-dependent setting, as is the
case for item 15 in the Profiles test administration.

Auto and Shop Information (AS). AS is at the lower end of difficulty

of the more technical tests in the ASVAB. Its point of maximum information
lies about two-thirds of a standard deviation above the population mean, but
the average item threshold in AS is almost exactly at the mean. The test
information curve, then, is skewed slightly left. Scores are most precise for
individuals a bit above the population mean, but a sufficient number and
spread of items of lower difficulties are present to permit reasonably good
precision down through about a standard deviation below the mean.

Mathematics Knowledge (MK). Not only is MK the most difficult test in

the ASVAB, as indicated by its highest average item threshold value, but it
has the highest value of maximum information--this despite having only 25
items as opposed to the 35 of Word Knowledge. The reason is that its items
are clustered more tightly with respect to their difficulty, focusing the
measurement precision of MK at a point slightly higher than half a standard
deviation about the population mean. An examination of content reveals that
the items of MK tap skills and concepts generally taught in secondary school
math courses such as algebra, geometry, and trigonometry. MK, in short, is
useful in determining whether or not a subject is proficient in these areas.
MK scores, then, are important mainly for higher-lewvel training courses.

Considerably less measurement precision is provided for distinguishing among

the proficiency levels of subjects below this level.




SN

SEAAA LS SA ML s/t A o St rhir i AN AN O S A A AL A
. A A N A N A e d

~19«

Mechanical Comprehension (MC). MC, like MK and EK (see below) is one

of the more technical tests of the ASVAB, It has the same number of items as
MK (25) and a point of maximum information in a similar region (about three-
fourths of a standard deviation above the population mean), but a markedly
less peaked information curve. There are two reasons for this result. First,
the item thresholds are a bit more disperse. Second, and more importantly,
the reliability of its items, as indicated by a comparison of average slope
estimates, is not as high. This latter result can be explained in terms of
the content of the items. MK items are quite straightforward in the following

sense; if one has experience with the concept or definition involved, the item

22 n
P

3
’l
s

; is a simple application of it. One usually either simply knows how to

- approach the item almost immediately or has no idea how to. MC items, on the
other hand, are much more abstract applications of mechanical concepts;
solving a MC item correctly requires not only an understanding of the concepts

) involved, but discerning their application in context and correctly
interpreting the schematic diagram about which the question is asked.
Electronics Knowledge (EK). The last of the technical tests, EK

fi exhibits a test information curve spanning a broad range of aptitude,

;55 spreading its measurement precision roughly from about one standard deviation

. below the population mean to two standard deviations above it. Like Word

;ﬁ Knowledge, EK functions a bit more like one would expect in an adaptive

t& testing context when reasonably precise measurements are desired over a broad

2 range. With only 20 items, however, bandwidth is achieved at the expense of

- fidelity. Even at its most informative point, EK provides only slightly more

information than the 15~item Paragraph Comprehension test.
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APPENDIX A

CLASSICAL ITEM STATISTICS
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EXMIBIY A=)
CLASSICAL ITEM STATISTICS FOR SUBTEST GENERAL SCIENCE
ITEM®TEST CORRELATION

ITEM  NAME SRICHT PCT LOCIT/1.7 PEARSON BISERIAL
1 0001 674.5 0.0899 1,29 0.384 0.685
2 0002 5s8.8 0.798 0.81 0.398 0.588
3 0003 580.3 0.787 0.77 0.474 0.668
4 Q004 §82.7 0.738 .61 0.368 O, 498
5 0008 580.7 0.774 0.73 0.384 0.838
[] 0006 618.2 0.828 .9 0.471 0.693
4 0007 540.9 0.72% 0.56 0.283 0.512
8 0008 826.7 0.8386 Q.96 0.288 O.446
9 0009 584.9 0.780 0.75 0.398 0.557
10 0010 575.0 0.787 0.70 0.393 0.544
3] 0011 543.4 0.72% 0.57 0.430 0.576
12 0012 380.7 0.521 0.0% 0.27¢ Q.340
13 0013 396. 0.528 0.0? 0.420 0.827
14 0014 491.7 0.6586 0.38 0.359 0.463
15 0015 529.8 0.708 0.52 0.279 0.389
16 00186 516.6 0.692 0.4? Q.31 0.434
17 0017 489, 0.657 0.38 0.308 0.394
18 0018 326. 1 0.439 Q.14 0.437 0.580
19 0019 367.1 0.4986 -0.01 0.214 0.394
20 0020 384, 0.521 0.08 0.2380 0.477
21 0021 282.7 0.387 =-0.27 0.322 0.410
22 0022 276.1 0.378 -0.29 0.278 0.365
23 0023 266. 1 0.370 =0.31 0.269 0.344
24 0024 176.7 0.247 -0.685 0.319 0.436
25 0028 267.7 0.388 -0.27 0.281 0.358
EXHIBIT A-2
CLASSICAL I1TEM STATISTICS FOR SUBTEST ARITHMETIC REABONING
ITEMOTEST CORRELATION
ITEM  NAME #TRIED SRICHT PCT LOGIT/1.7 PEARSON BISERIAL

~ OV INRLLWN-OVEINRALN -

[ e e

0001 749.8 682.1 0.910 1.36 0. 188 0.328
0002 749.8 687.8 0.917 1.42 0.251 0.454
0003 749.5 564.7 0.782 0.686 0.508 0.694

749.8 §37.2 0.716 0.5% 0,543 0.723
0005 749.8 478.0 0.639 0.24 0.521 0.668
0008 749.8 526.1 0.702 0.50 0.468 0.613
0007 749 .4 .4 Q.760 0.68 0.284 0.389
0008 749 .4 1.3 0.722 Q.56 0.483 0.608
0009 749.6 519.8 0.692 0,48 0.467 0.613
0010 749.8 0§, 0.678 0.43 0.520 0.677
0011 749.8 466.4 0.622 0.29 0.656 0.835
0012 749.7 432.6 0.577 Q.18 0.533 0.673
0013 749.7 448,7 0.585 0.22 0.443 0.561
0014 749.4 428.7 0.572 0.17 0,582 0.734
0015 748.2 460.6 0.616 0.28 0.560 0.714
0016 747.5 433.8 0.8580 0.19 0.409 0.518
0017 747,2 382.9 0.512 0.03 0.428 0.537
0018 747.2 371.6 0.497 =0.01 0.416 0.522
0019 746.8 409.2 0.548 .11 Q.443 0.587
0020 745.7 273.7 0.367 =0.32 0.559 0.715
0021 744.9 305.8 O0.410 , -0.2% 0.486 0.615
0022 742.2 396.2 0.534 .08 0.508 0.634
0023 740,23 38t1.8 0.516 0.04 0.438 0.547
0024 736.8 319.0 0.433 ~0.16 0.523 0.659
0028 734.5 336.4 0.458 =-0.10 0.492 0.618
0026 724.7 334.0 0O.46" -0.09 0.493 0.619
0027 712.3 288.1 0.404 -0.23 0.58% 0.703
0028 €92.5 223.86 0.323 ~0.44 0.424 0.552
0029 875.5 208.6 0.209 ~0.47 0.421 0.568
0030 657.6 293.8 0.447 ~C.13 0.482 0.568
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.- EXHIBIT A-3
SN
o CLASSICAL ITEM STATISTICS FOR SUBTEST WORD KNOWLEDGE
S
e, ITEMOTEST CORRELATION
LN ITEM  NAME STRIED #SRICHT PCT  LOGIT/1.7 PEARSON BISERIAL
g
"N i 0001 748.8 €96.6 0.929 1,51 0.37%  0.717
et 2 0002 749.8 697.9 0.831 1.53 0.379  0.722
e 3 0003 749.6 670. 0.895 1.26 0.486  0.817
> 4 0004 749.8 653.4 ©0.871 1.13 0.335 0.53¢
L 5 0005 748.8 €93.2 0.924 1.47 0.389  0.741
: € 0006 749.8 645.0 0.860 1.07 0.557 0.869
S 7 0007 749.8 646.8 0.863 1.08 0.400  0.626
AS 8 0008 749.8 638.0 0.85) 1.02 0.565 0.867
L 9 0009 749.8 619.4 0.683 0.48 0.492 0.646
- 10 0010 749.2 677.4 0.904 1.32 0.472 0.817
. 11 0011 748.5 587.3 0.785 0.7 0.586 0.781
WS 12 0012 748.8 628.2 0.839 0.97 0.404 0.608
.0 12 0013 748.6 636.6 0.850 1.02 0.489 0.760
Y”. 14 0014 748.6 £69.0 0.760 0.68 0.531 0.730
L 15 0015 747.6 586.0 ©.784 0.76 0.607 0.882
- 16 0016 747.3 580.3 0.777 0.73 0.475 0.662
17 0017 745.9 560.4 0.751 0.65 0.608 0.830
18 0018 745.7 578.6 0.777 0.73 0.538 0 750
- 19 0019 7441 506.3 0.680 0.44 0.468 ¢ §10
* - 20 0020 743.9 §93.3 0.806 0.84 0.574 0.026
S 21 0021 743.1 §71.9 0.770 0.71 ©.469  0.850
22 0022 738.7 §09.7 0.689 0.47 0.534 0.699
. 23 0023 736.6 445.7 0.605 0.25 0.540  0.885
24 0024 735.2 421.1  0.573 0.17 0.344 0.434
25 0025 730.8 447.9  0.613 0.27 0.387 0.505
26 0026 726.8 471.6 ©0.680 0.36 0.548 0.706
27 0027 722.8 437.0 0.605 0.25 0.413  0.525
28 0028 717.6 488.1 0.680 0.44 0.436  0.5689
29 0028 712.0 354.8 0.498 -0.00 0.301 0.378
30 0030 700.9 366.6 0.523 0.05 0.362 0.453
31 0031 696.8 §98.4 0.859 1.08 ©.489 0.760
32 0032 691.4 366.1 0.515 0.04 0.264 0.331
33 0033 684.2 321.0 ©0.469 -0.07 0.325  0.408
0034 678.7 399.7 0.589 0.21 0.487 0.578
35 0035 671.0 373,86 0.557 0.13 0.541 0.681

EXHIBIT A-4
CLASSICAL ITEM STATISTICS FOR SUBTEST PARAGRAPH COMPREMENSION
ITEM®TEST CORRELATION

ITEM  NAME #TRIED #RIGHT PCT LOCIT/1.7 PEARSON BISERIAL
1 0001 749.6 582.9 0.778 0.74 0.432 0.803
2 0002 749.8 660.7 0.881 1.18 0.370 0.602
3 0003 749.6 621.85 0.829 0.9 0.860 0.830
4 749.4 544.4 0.72¢ 0.587 0.362 0.485
] 0005 748.4 628.3 0.706 0.52 0.531 0.703
6 748 .4 539.8 0.721 0.56 0.383 0.512
7 0007 748 .4 549.6 0.734 0.60 0.390 0.8526
8 0008 748 .4 85,2 0.782 0.78 0.328 0.460
9 0008 747.6 $60.0 0.749 0.64 0.491 0.669
10 0010 746.9 403.3 0.540 0.08 0,445 0.669
11 0011 742.7 548.6 0.738 0.61 0.274 0.369
12 0012 738.7 443 .4 0.600 0.24 0.398 0.504
13 0013 734.5 567.3 0.772 0.72 0.476 0.661
14 0014 720.0 479, 0.666 0.41 0.39? 0.5615
15 0015 7131 346.8 0.486 -0.03 0.066 0.082

s
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EXMIBIT A-S
CLASSICAL ITEM STATISTICS FOR SUBTEST AUTO AND SHOP INFORMATION
ITEMOTEST CORRELATION
ITEM NAME #TRIED #RICHT PCT LOGIT/t.7 PEARSON BISERIAL
1 0001 749.8 566.9 0.755 0.66 0.214 0.292
2 0002 749.8 609.1 0.812 .86 Q.318 Q.462
3 0003 749.6 467.5 0.624 0.30 0.467 0.596
4 0004 749.6 625.2 0.824 0.96 0.282 0.422
5 0008 749.8 494.0 0.688 0.39 O.485 0.627
= [ 0006 749.8 399.1 0.832 0.08 O.5b4 0.6956
? 0007 749.8 378.5 0.50% Q.01 0.429 0.538
8 0008 749.8 476.8 0.6836 0.33 0.249 0.209
9 0008 748.5 $00.1 0.668 0.41 0.192 0.250
10 0010 748.8 454.9 0.607 0.285 0.410 0.521
11 0011 749.6 421.2 0.562 Q.15 0.318 0.400
12 0012 749.2 451.0 0.602 0.24 0.281 0.357
13 0013 749.4 4560.3 0.601 0.24 C.438 0.556
14 Q014 749.2 464 ,2 0.620 Q.29 C.447 0.570
18 001§ 748, 1 380.0 0.508 0.02 O.445 0.558
16 0016 746.6 383. 0.513 .03 0.482 0.604
17 0017 744.9 304.9 0.409 -0.22 0.487 0.629
18 0018 742.4 308.8 0.416 -0.20 0.478 0.604
19 0018 741.6 486.4 0.686 0.28 0.322 0,418
20 0020 736. ¢ 379.0 0.515 0.03 0.377 0.472
21 0021 730.1 303.?7 0.416 «0.20 Q.313 Q.2398
22 0022 727.3 301.3 C.414 -Q.20 0.464 0.586
23 0023 721.8 222.4 0.308 =0.48 0.584 0.766
24 0024 712.2 212.8 0.299 -0.50 0.37% 0.488
25 0028 704.9 293.2 0.416 -0.20 C.248 0.314
EXHIBIT A~-8
CLASSICAL ITEM STATISTICS FOR SUBTEST MATHEMATICS KNOWLEDGE
ITEMSTEST CORRELATION
ITEM NAME #TRIED FRIGHT PCT LOGIT/1.7 PEARSON BISERIAL

1 0001 749.3 645.2 0.861 1.07 0.360 0.562
2 0002 749.3 580.7 0.77% 0.73 0.343 0.478
3 0003 749.3 446.3 0.596 0.23 0.498 0.631
4 0004 749.0 521.8 0.697 0.49 0.458 0.599
] 0008 749.3 551.6 0.738 0.60 0.3023 0.408
[ 0006 748.9 421.8 0.563 0.18 0.548 0.691
7 0007 748.7 480.6 0.642 0.4 0.490 0.629
-] 0008 748.9 427.6 0.571 0.17 0.428 ©.538
-4 0009 748.9 493.3 ©.689 0.9 0.453 0.58%
10 0010 748.7 447 .6 0.598 0.23 0.424 0.580
11 0011 748.4 406.4 0.542 Q.10 0.380 0.429
12 0012 747.5 347.3 0.465 -0.08 0.562 0.708

12 0013 747.3 380.4 0.522 0.08 0.607 0.781 '
;- 14  QOte 746.1 321.8 0.431 -0.16 0.591 0,744
.. 15 0018 745.4 298.9 0.401 -0.24 0.208 0.391
=", - 16 0016 744.6 T 394.5 0.520 0.07 0.498 0.624
. 17 0017 744.0 308.7 0.415 -0.20 0.592 0.748
- 18 Q018 744.0 385.8 0.478 ~0.05 0.569 0.713
AS 19 0019 743.8 406.9 0.547 0.1 0.422 0.530
e 20 0020 742.0 343.7 0.4863 -0.09 0.408§ 0.508
s 21 0021 7411 301.4 0.407 -0.22 0.362 0.458
P, 22 0022 739.1 249.7 0.3238 -0.40 ©.500 0.647
.- 23 0023 735.6 217.1 0.295 -0.51 0.506 0.669
S - 24 0024 725.7 215.5 0.297 ~0.5¢% 0.401 0.529
". 28 Q025 706.23 228.6 0.324 -0.43 Q.496 0.646
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EXHIBIT A-7
CLASSICAL ITEM STATISTICS FOR SUBTEST MECHANICAL REASONING
ITEMSTEST CORRELATION

ITEM NAME #TRIED #RIGHT PCT LOCIT/1.7 PEARSON BISERIAL
1 0001 749.5 657.8 0.878 1.18 0.232 0.3786
2 0002 749, 1 £78.0 0.772 0.72 0.407 0.664
3 0003 749.5 586.6 0.783 0.75 0.320 0.448
4 749.6 306.5 0.409 ~0.22 0.370 0.468
5 5 749.5 427.8 0.571 0.17 ©.427 0.538
] 0006 748.3 447.0 0.897 0.23 0.239 0.303
7 0007 749.3 434 .1 0.8579 0.19 0.387 0.489
] 0008 749.0 474.4 0.623 0.32 0.607 0.649
9 0009 748.0 499.2 0.666 0.41 0.315 0.409

10 0010 747.7 440.3 0.589 0.21 0.545 0.689
11 0011 749.3 497.3 0.664 0.40 0.257 0.332
12 0012 749.3 428.9 0.5672 0.17 0.478 0.602
13 0013 749.0 480.8 0.642 0.34 0.437 0.561
14 0014 748.0 428.5 0.573 0.17 0.482 0.584
15 00185 748.2 419.5 0.561 0.14 0.447 0.662
16 00186 746.6 436.7 0.586 0.20 0.326 0.412
1? 0017 746. 1 377.0 0.85056 0.01 0.339 0.425
18 0018 743.6 368.6 0.497 -0.01 0.408 0.512
19 0019 741.6 314.6 0.424 -0.18 0.201 0.253
20 002 736.9 383.4 0.820 0.05 0.377 0.472
21 0021 734 .1 325, Q.44 -0.13 0.3982 0.492
. 22 22 727.0 286.8 0.3985 -0.25 0.281 0.319
23 0023 716.5 262.7 0.367 -0.32 0.462 0.592
24 0024 07.6 302.2 0.427 -0.17 0.374 0.472
28 0028 697.3 264.2 0.379 -0.29 0.440 ©.861

EXHIBIT A~8
CLASSICAL ITEM STATISTICS FOR SUBTEST ELECTRONICS KNOWLEDGE
ITEMOTEST CORRELATION

ITEM NAME #TRIED #RICHT PCT LOCIT/1.7 PEARSON BISERIAL
1 0001 749.8 598.2 0.798 0.81 0.349 0.497
2 0002 749.8 538.1 0.718 0.65 0.414 0.5561
3 0003 749.8 618.6 0.692 O.48 0.480 0.630
4 0004 749.8 520.3 0.694 C.48 0.474 0.622
5 0005 748 .6 570.5 0.762 0.68 0.385 0.489
6 0006 749.8 489.2 0.652 0.3? 0.486 0.627
? 0007 749.6 501.2 0.669 O.41 0.420 0.545
8 0008 748.2 487.6€ 0.682 0.37 0.401 0.517
9 0009 747.6 517.7 0.682 0.48 0.2301 0.3985

10 0010 747.6 409.9 0,548 O.tt 0.440 0.563
11 0011 747.0 338.3 0.453 -0.1t 0.273 0.343
12 0012 74€.6 352.6 0.472 -0.07 0.451 0.566
13 0013 744 .8 317.4 ©.426 -0.18 0.4186 0.524
14 0014 743.9 379.9 0.511 0.023 0.213 0.267
15 0015 741.2 326.2 0.439 <0. 14 0.4%87 0.875
16 0016 738.9 321.2 0.4235 =0.18 0.363 0.488
17 0017 735.0 189.6 0.272 -0.68 0.073 0.097
18 0018 733.0 316.6 0.432 =0.16 0.374 0.471
19 0019 727.2 327.8 0.451 =0.12 0.3786 0.472
20 0020 720.3 226.6 0.315 -0.46 0.342 0.449
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EXHIBIT B-1
ITEM PARAMETER ESTIMATES FOR CENERAL SCIENCE; 1-PARAMETER LOCISTIC MODEL

ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ DF PROB
0001 1.527 0.080 0.654 0.014 -2,336 0.123 1.530 0.033 0.0 0.0 21.2 9.0 0.0115
- 0002 0.986 0.060 0.654 0.014 -1,5 0.09) 1.530 0.033 0.0 0.0 18.4 9.0 0.0312
0003 Q.940 0.061 0.654 0.0te -1,437 0.084 1.530 0.033 0.0 0.0 8.2 9.0 0.0000
0004 0.749 0.064 0.654 0.014 ~1,146 0.083 1.5830 0.033 0.0 0.0 10.8 9.0 0.2869
0005 0.888 0.058 .65« 0.014 -1,359 0.089 1.5830 0.033 0.0 0.0 12.9 9.0 0.1661
0006 1.102 0.066 C.654 0.014 -1.686 0.10% 1.530 0.033 0.0 0.0 40.1 9.0 0.0000
0007 0.693 0.064 0.654 0.014 -1,089 0.082 1,530 0.033 0.0 0.0 13.6 9.0 0,1382
- o008 1.186 0.063 0.654 0.014 -1.768 0.097 1.830 0.033 0.0 0.0 8.8 9.0 0.4803
Q009 0.911 0.059 Q.654 0.014 -1.393 0.0980 1.530 0.032 0.0 0.0 12.0 8.0 0.0481
0010 0.889 0.0857 0.654 0.014 -1,214 0.088 1,530 0.033 0.0 0.0 10.2 $.0 0.333
0011 0.704 0.058 0.654 0.014 =1.077 0.084 1.530 0.032 0.0 0.0 18.1 9.0 0.0336
0012 0.076 0.046 0.654 0.014 =0.116 0.071 1,530 0.033 0.0 0.0 30.1 9.0 0.000%
0013 0.088 0.050 0.654 0.014 -0.181 0.0786 1.830 0.032 0.0 0.0 18.9 9.0 0.0261
0014 0.477 0.0580 0.654 0.014 =-0.730 0.077 1.530 0.033 0.0 0.0 2.1 9.0 0.98983
0018 C.64a 0.051 O.654 C.0ve -0.98% 0.078 1,530 0.033 0.0 .0 10.1 9.0 0.34850
0016 0.587 0.051 0.654 0.014 -0.899 0.079 1.530 0.033 0.0 0.0 24.7 8.0 0.0038
0017 0.475 0.048 0.664 0.014 -0.727 0.075 1.830 0.033 0.0 0.0 9.0 9.0 0.4370
oot8 ~0. 168 0.081 0.654 0.014 0.25?7 0.078 1.530 0.033 0.0 0.0 38.3 8.0 0.0001
0019 =0.005% 0.048 0.654 0.014 0.008 0.073 1.530 0.033 0.0 0.0 16.1 8.0 0.0644
0020 0.0656 0.049 0.654 0.014 =0. 100 0.075§ 1,530 0.033 0.0 0.0 6.6 9.0 0.6807
0021 =0.333 0.050 0.654 0.014 0.510 0.076 1.530 0.033 0.0 0.0 12.8 9.0 0.1682
0022 =-0.360 0.049 C.654 0.014 0,551 0.078 1.530 0.033 0.0 0.0 13.9 9.0 0.1288
0023 -0.39 0.049 0.654 0.014 0.602 0.078 1.530 0.033 0.0 0.0 19.2 9.0 0.023?
0024 -0.816 0.059 0.654 0.014 1.249 0.090 1.530 0.032 0.0 0.0 4.6 9.0 0.0001
0025 -0.359 0.051 0.654 C.0te 0. 0.078 1.830 0.033 0.0 0.0 34.2 8.0 0.0001
476.6 228.0 0.0000
PARAMETER MEAN STN DEV
THRESHOLD -0.643 0.919%

QUADRATURE POINTS AND POSTERIOR WEIGMTS:
10

1 2 3 4 5 [ ? (] 9
POINT =0.3971D+01 =0.3088D+01 =-0.2206D+0t1 =0.1323D+01 ~0,44000+00 0.4428D+00 O.1326D+01 0.2208D0+01 0.3091D+01 0.39740+0!
WEICHT 0.86720~06 O0.97140-03 0.26700+~01 O0.1304D+00 ©0.37310+00 0.3268D+00 0.84710-01 0.43120-01 0.13220-01 0.99270-03

EXMIBIT B-2
ITEM PARAMETER ESTIMATES FOR ARITHMETIC REASONING: 1-PARAMETER LOGISTIC MODEL

ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. O ISPERSN S.E, ASYMPTOTE S.E. CHISQ OF PROB
0001 1,738 0.077 0.860 0.012 -2.021 0.090 1.163 0.018 0.0 0.0 12.6 9.0 0.1818
0002 1.801 0.082 0.860 0.013 -2.094 0.096 1.1683 Q.018 Q.0 0.0 11.6 8.0 0.2354
0003 0.922 0.060 0.860 0.013 -1,072 0.070 1,163 0.018 0.0 0.0 38.0 9.0 0.0000
0004 0.782 0.058 0.860 0.013 -0.910 0.068 1,163 0.018 0.0 c.0 52.6 9.0 0.0000
0005 0.511 0.054 0.860 0.013 -0.585 0.063 1,163 0.018 0.0 0.0 13.4 9.0 0. 1441
0006 0.729 0.055% 0.860 0.013 -0.848 0.064 1.163 0.018 0.0 0.0 15, ¢ 9.0 0.0870
0007 0.947 0.053 0. 860 0.013 -1,101 0.062 1.163 0.018 0.0 0.0 18.1 9.0 0.0338

. 0008 0.803 0.055 0. 860 0.013 =-0.934 0.064 1,163 0.018 6.0 0.0 15.3 9.0 0.0832
0009 0.699 0.0586 0. 860 0.013 -0.813 0.064 1.1683 0.018 0.0 0.0 15.4 9.0 0.0801
0010 0.634 0.055 0.860 0.013 -0,727 0.064 1.163 0.018 0.0 0.0 18.6 9.0 0.0284
0011 0.455 0.058 0.860 0.013 ~0.529 0.068 1.163 0.018 0.0 0.0 76.8 9.0 0.0000
0012 0.307 0,053 0.860 0.013 =-0.35?7 0,061 1,163 0.018 0.0 0.0 11.3 9.0 0.2%23
0013 0.364 0.050 0.860 0.013 =-0.424 0.058 1,163 0.018 0.0 0.0 4.7 8.0 0.8629
0014 0.290 0.054 0Q.860 0.013 -0,338 0.063 1.183 Q.08 0.0 0.0 22.0 9.0 0.00%0
0015 0,432 0.055 0. 860 0.013 -0, 502 0.063 1.1863 0.018 0.0 0.0 18.5 9.0 0.0300
0016 0.315 0.049 0.860 0.013 -0.367 0.087 1,163 0.018 0.0 0.0 13.8 9.0 0.1278
0017 0.094 0.049 0.860 0.013 -0.109 0.057 1.163 0.018 0.0 0.0 25.5 9.0 0.0025
0018 0.044 0.049 0.860 0.013 -0, 052 0.057 1,163 0.018 0.0 0.0 35.9 9.0 0.0001
0019 0.209 0.049 0.860 0.013 -0.243 0.057 1,163 0.018 0.0 0.0 16.3 9.0 0.0597
0020 =-0.403 0.056 Q.860 0.013 0.469 0.068% 1,163 0.018 0.0 0.0 13.8 9.0 0.1282
0021 -0.250 0.053 0.860 0.013 0.291 0.061 1.163 0.018 0.0 0.0 10. 1 9.0 0.3413
0022 0.161 0.052 0.860 0.013 -0. 188 0.060 1.163 0.018 0.0 0.0 9.5 9.0 0.39%9
0023 101 0.050 0.860 0.013 -0.117 0.058 1.163 0.018 0.0 0.0 14.0 9.0 0.1208
0024 -0.173 0.054 0.860 0.013 0.20t 0.063 1.1683 0.018 0.0 0.0 37.8 9.0 0.0000
0025 -0.088 0.052 0.860 0.013 0.102 0.060 1.163 0.018 0.0 0.0 11.9 9.0 0.2195
0026 -0.0 0.082 Q.860 C.013 0.09% 0.061 1.163 0.018 .0 .0 3.8 9.0 0.9219
0027 -0 9 0.056 0.860 0.013 0.324 0.06% 1.1683 0.018 0.0 0.0 10.3 9.0 0.3283
0028 -0.576 0.056 0.860 0.013 0.670 0.065 1.163 0.018 0.0 0.0 21.§ 9,0 0.0108
0029 -0.622 0.058 0.860 0.013 0.724 0.067 1,163 0.018 0.0 0.0 10.7 9.0 0.2995
0030 -Q.118 0.054 0.860 0.013 0.13? 0.062 1.163 0.018 c.0 0.0 185.8 9.0 0.0772

554.6 270.0 0.0000

PARAMETER MEAN STN DEV

§ - THRESHOLD -0.378 0.678

E." . QUADRATURE POINTS AND POSTERIOR WEICHTS:

.' 1 2 3 4 5 € ? 8 9 10
POINT =-0.17690+01 =0.29320+01 =0.209%0+0' =~0.12580+01 -0.420)0+00 O.41690-00 0.1254D0+01 0.20910+0! 0.29290+0! 0.27660+0"

WEICHT 0.13470-06 0.47690-04 0.10570-02 0.2064D+00 0.37500+00 ©.20850+00 ©.13770+00 0.60030-0' 0O 1343D-01 0.80590-03

e




EXHIBIT B-23
ITEM PARAMETER ESTIMATES FOR WORD KNOWLEDGE; 1-PARAMETER LOGCISTIC MODEL

ITEM  INTERCEPT  S.E. SLOPE S.E. THRESHOLD  S.E. DISPERSN S.E. ASYMPTOTE  S.E. CHISQ DOF  PROB
0001 2.003 0,095 0.878  0.012 -2.282  0.108 1.139  0.01§ 0.0 0.0 11.8 8.0 0.2211 -
0002 2.022  0.097 0.878  0.012 -21303  ¢lii0 1,138 0.015 0.0 0.0 13:3 9.0 . 1483
0003 1.699  0.084 0.878  0.012 -1.83  0.0%6 1,138 0.015 0.0 0.0 257 8.0 0.0030
0004 1.533  0.070 0.878  0.012 -1.746  0.080 1.138  0.0¢ 0.0 0.0 9.7 8.0 0.3780
0005 1.956  0.094 0.878  0.012 -2.229  0.107 1.139 0.0t 0.0 0.0 201 8.0 0.0176
0006 1.461  0.078 0.878  0.012 -1.664  0.088 1,138 0.01 0.0 0.0 30.6 9.0 0.0004
0007 1.476  0.070 0.878  0.012 -1.681  0.080 1,139 0.0¢ 0.0 0.0 8.4 8.0 0.4975 L
0008 1.404  0.077 0.878  0.012 -1.600  0.087 1,139  0.015 0.0 0.0 35.6 9.0 0.000!
0008 0.673  0.055 0.878  0.012 -0.766  0.063 1,139 0.015 0:0 0.0 €.4 9.0 0.7046
0010 1.770  ©.088 0.878  0.012 -2016  0.100 1,138 001§ ©.0 0.0 31.1 5.0 0.0003
0011 1.055  0.0865 0.878  0.012 -1.202  0.07% 1,139 0.015 0.0 0.6 8.8 9.0 0.0267
0012 1.331  0.066 0.878  0.012 -1.5817  0.076 1,138 0.0t 0.0 0.0 1.5 8.0 0.2428
0013 1,396  0.072 0.878  0.012 -1.887 0,082 1,139 0.01 0.0 0.0 3.3 5.0 0.4118
0014 0.3¢4  0.061 0.878  0.012 -1.076  0.070 1,139 0.01 0.0 0.0 9.3 9.0 0.4072
0015 1.047  0.088 0.878  ©0.012 -11183 .07 1,138 o.01 0.0 0.0 362 8.0 0.0000
0016 1,013 0.081 0.878  0.012 ~-1.185  0.069 1.138 0.0t 0.0 0.0 10.0 9.0 0.3510
0017 0.898  0.065 0.878  0.012 -1.025  0.074 1139 0.01 0.0 0.0 338 9.0 0.0001
0018 1.011  0.064 0.878  0.012 -1.182  0.073 1,139  0.016 0.0 0.0 20,4 8.0 0.0155
0019 0.612  0.054 0.878  0.012 -0.687  0.062 1,138 0.015 6.0 c.0 82 9.00.5183
0020 1.142  0.068 0.878  0.012 -1.301  0.078 1,139 0.015 0.0 0.0 18.8 9.0 0.0267
0021 0.972  0.060 0.878  0.012 -1.307  ©.068 1,138 0.018 0.0 0.0 142 9.0 0.1180
002 0.635  0.057 0.878  0.012 -0.723  0.06 1.138  0.016 0.0 0.0 31.3 8.0 0.0003
. 0023 0.328  0.056 0.878  0.012 -0.375  0.064 1,138 0.018 0.0 0.0 285 9.0 0.0009
8 0024 0.214  0.048 0.878  0.012 -0.244 0,088 1,139 0.015 0.0 0.0 457 8.0 0.0000
0025 ©.344  0.050 0.878  0.012 -0.332  0.057 1.138  0.01§ 6.0 0.0 28.7 9.0 G.0008
- 0026 0.463  0.057 0.878  0.012 -0.827  0.065 1,138 0.016 0.0 0.0 25.0 9.0 0.003!
. 0027 0.300  0.051 0.878  0.013 -0.342  0.0%8 1.139  0.015 0.0 0.0 14.7 9.0 0.0976
. 0028 0.561  0.054 0.878  0.012 -0.639  0.061 1,139 0.01§ 0.0 0.0 17.3 9.0 0.0438
- 0029 -0.068  0.048 0.878  0.012 .07 0.08§ 1,138  0.015 0.0 0.0 47.3 9.0 0.0000
b 0030 -0.002  0.050 0.878  0.012 0.002  0.057 1,139 0.015 0.0 clo 24.7 9.0 0.0034
0031 1. 0.075 0.878  0.012 -1.618  0.086 1,139 0.015 0.0 0.0 13.7 9.0 0.1318
‘ 0032 -o. 0.048 0.878  0.012 0.043  0.054 1,138  0.015 0.0 0.0 57.4 8.0 0.0000
A 0033 -0.188  0.051 ©.878  0.012 0.227  ©.058 1,138 0.015 0.0 0.0 §2.0 8.0 0.0000
.. 0034 0182  0.054 0.878  0.012 -0.207  0.06! 1,139 o0.01§ 0.0 0.0 11.0 9.0 0.2733
. 0035 0.067  0.058 0.878  0.012 -0.077  0.066 1.138  0.01§ 0.0 0.0 26.0 $.0 ©.0021
- 815.8 315.0 0.0000
N PARAMETER MEAN STN DEV
.. THRESHOLD -1.026  ©0.733
t_ QUADRATURE POINTS AND POSTERIOR WEIGHTS:
. 1 2 3 4 5 6 7 s 9 10
3 POINT  -0.3931D+01 -0.3060D+0! ~0.218BD+01 ~0,1316D+01 =0.4445D+00 0.4272D+00 O0.12890+01 0.21710+01 0.3042D+01 O.3914D+01
5 WEIGHT  0.2673D-06 0.40500-03 0.3708D-01 O0.1581D+00 0.2861D+00 ©.3268D+00 ©.1501D+00 O.36330-01 O.3654D-02 O.15730-03
.
-
-
-
.
EXHIBIT B-4
ITEM PARAMETER ESTIMATES FOR PARAGRAPH COMPREMENSION; 1-PARAMETER LOGISTIC MODEL
ITEM  INTERCEPT  S.E. SLOPE  S.E.  THRESMOLD  S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ DF  PROS 1
0001 0.926  0.080 0.680  0.017 -1.361  0.089 1.470  0.037 | - 0.0 0.0 10.7 7.0 0.1513
0002 1.461  0.07%6 0.680  0.017 -2.148  0.110 1,470  0.037 0.0 0.0 16,1 7.0 0.0343
0003 1.163  0.071 0.680  0.017 -11709 0104 1,470 0.037 .0 0.0 62.6 7.0 0.0000
0004 0.722  0.055 0.680  0.017 ~1.061  0.08f 1,470  0.037 0.0 0.0 8.4 7.0 0.2224
0005 0.645  0.058 0.580  0.017 -0.948  0.086 1.470  0.037 0.0 0.0 28.6 7.0 0.0002
900 9.702  ©.05% 0.680  0.017 -1.031  ©0.080 1,470 ©0.037 0.0 0.6 1001 2.0 01819
0007 0.781  0.056 0.680  0.017 -1.104  0.082 1,470  0.037 0.0 0.0 2.0 7.0 0.9567
0008 0.943  ©.058 0.580  0.017 -1.386  0.0B5 1,470  0.03? 0.0 0.0 11,2 7.0 0.1272
00089 0.807  0.060 0.680  0.017 -1.187  0.088 1.470  0.037 0.0 0.0 17.7 7.0 0.0133
0010 0.105  0.052 0.680 ©0.017 -0.164  0.076 1.470  0.037 0.0 0.0 216 7.0 0.0031
0011 0.763  0.053 0.680  0.017 -1.122  0.078 1.470  0.037 0.0 0.0 8.4 7.0 0.0102
0012 0.284  0.051 0.680  0.017 -0.417  0.076 1.470  0.037 0.0 6.0 7.5 7.0 0.3833
0013 0.889  0.062 0.680  0.017 -1.306  0.091 1,470 0.03? 0.0 .0 12.0 7.0 0.1003
0014 0.486  0.054 0.680  0.017 -0.714  0.079 1,470  0.037 0.0 0.0 118 7.0 0.1055
0015 -0.081  0.044 0.680  0.017 0.115  0.065 1.470  0.037 0.0 0.0 108.3 7.0 0.0000
347.1 105.0 0.0000
PARAMETER MEAN STN DEV
THRESHOLD -1.035  0.575
QUADRATURE POINTS AND POSTERIOR WEIGHTS:
1 2 3 ” 5 6 7 8 9 10
POINT  -0.4013D+01 ~0.3122D+0f ~0.2231D+01 =0.1340D+01 -0.4487D+00 0.4411D+00 O.13320+01 0.2223D+01 0.31130+01 O.4004D+01
WEICHT  0.40010-04 ©.3885D-03 0.3735D-01 O.16B4D+00 0.22470+00 ©.4042D+00 ©.1445D+00 O.18330-01 0.13070-02 O.4941D-04
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EXHIBIT 8-5
ITEM PARAMETER ESTIMATES FOR AUTO AND SHOP INFORMATION; 1-PARAMETER LOGISTIC MODEL

ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ OF PROB
0001 .81 0.082 0.673 0.014 -1.238% 0.077 1.486 0.031 0.0 0.0 16.5 9.0 0.0570
0002 1.060 0.060 0.673 Q.04 -1.578 Q.088 1.486 0.031 c.0 c.0 7.4 9.0 0.599%
0003 0.401 0.052 0.673 0.01a ~0.596 0.077 1.486 0.031 0.0 0.0 19,7 9.0 0.0197
0004 1.158 0,062 0.873 Q.04 -1,720 0.092 1.486 0.0 0.0 0.0 7.0 9.0 0.8335
00058 0.510 0.083 0.873 0.0te -0.787 0.079 1.486 0.0 0.0 0.0 46,7 9.0 0.0000
0006 C. 131 0.083 0.673 0.014 =0.194 C.078 1.486 0.031 0.0 0.0 §5.8 9.0 0.0000
- 0007 0.050 0.050 0.673 0.014 -0.074 0.074 1.486 0.031 c.0 .0 12,1 9.0 0.2043
0008 0.439 0.047 C.673 0.01a -Q.882 0.070 1.486 0.031 0.0 0.0 28.0 8.0 0.0009
0209 0.538 0.047 0.673 0.014 -0.799 0.070 1.486 0.031 0.0 0.0 46.0 9.0 0.0000
0010 0.380 0.050 0.672 0.014 -0.520 0.074 1.4886 0.C31 0.0 0.0 4,9 9.0 0.8489
0011 0.217 0.047 0.673 0.01a -0.3223 0.070 1.486 0.031 0.0 0.0 11,8 9.0 0.2402
0012 0.336 0.047 0.873 0.014 ~0.499 0.C70 1.486 0.031 0.0 0.0 24,1 9.0 0.0042
0013 0.332 0©.080 0.673 0.014 =0.494 0.075 1.486 0.031 0.0 0.0 22.8 9.0 0.0068
OQte 0.388 0.081 C.673 Q.01a -0.577 0.076 1,486 0.031 0.0 0.0 2y.1 8.0 0.0123
001§ 0.058 0.050 0.673 0.0t1a =0.086 0.074 1.486 0.031 0.0 0.0 7.3 9.0 0.610%
Q016 0.072 0.051 0.8673 0.014 -0.108 0.076 1.486 0.031 0.0 c.0 17.3 9.0 0.0433
0017? -0.241 0.083 0.673 0.014 0.3%9 0.079 1.486 0.031 0.0 0.0 3.2 9.0 0.0001
0018 ~0.224 Q.082 0.873 0.014 o. 0.078 1.486 0.031 0.0 0.0 27.8 8.0 0.0019
0018 0,493 0.080 0.673 0 O1e =0.7 0.074 1,486 0.031 0.0 0.0 20.§ 9.0 0.01583
Q020 0.067 0.048 C.673 C.0v4e =0.1 0.072 1.486 0,031 0.0 0.0 20.%5 9.0 0.0151
0021 =-0.2 0,048 0.673 0.014 0,341 0.072 1.486 0.031 0.0 0.0 19,8 9.0 0.0198
22 -0.2 0.083 0.673 0.014 0.2382 0.078 1.486 0.031 0.0 0.0 28.9 9.0 0.0007
0023 -0.591 0.061 0.873 0.01a 0.878 0.091 1.486 0.031 0.0 0.0 47.3 9.0 0.0000
0024 -0.630 0.085 0.673 0.014 0.938 0.082 1.486 0.031 c.0 0.0 18.6 8.0 0.028%
0025 =0.245 0.047 0.673 0.014 0.364 0.070 1,486 0.031 0.0 0.0 33.9 9.0 0.0001
5998.1 226.0 0.0000

PARAMETER MEAN STN DEV

THRESHOLD -0.299 0.670

QUADRATURE POINTS AND POSTERIOR WEICHTS:

1 2 3 4 -] [ 7 8 9 10
POINT =0.3945D+01 ~0.30690+01 -0.2192D+01 =0.1315D+01 =0.4388D+00 0.4378D+00 0.1314D+01 0.2191D+01 0.3068D+01 0©.39440+01
WEIGHT 0.3817D-08 0.4791D-05 0.22740-02 0.16260+00 0.44350+00 0.2074D+00 0.10870+00 0.67000-01 0.82570-02 0.32600-03

EXHIBIT B-6
ITEM PARAMETER ESTIMATES FOR MATHEMATICS KNOWLEDGE; 1-PARAMETER LOGISTIC MODEL

ITEM  INTERCEPT  §.E. SLOPE S.E. THRESWOLD  S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ DOF  PROB
0001 1.386 0,068 0.830  0.01§ -1.670  0.083 1.205  0.022 0.0 0.0 34.4 9.0 0.0001
0002 0.385  0.0% 0.830  0.01E -1.187  0.068 1.208  0.022 0.0 0.0 4.7 9.0 0.8637
0003 0.365  0.0S2 0.830  0.01§ -0.438  0.063 1.206  0.022 0.0 0.0 22.4 9.0 0.0077
0004 0.695  0.0S4 0.830  0.0%§ -0.838  0.065 1,208  0.022 0.0 0.0 20.5 9.0 0.0182
0005 0.836  0.083 0.830  0.01§ -1.007  0.064 1.205  0.022 0.0 0.0 15.9 9.0 0.0681
0006 0.262  0.083 0.830  0.01S§ -0.316  0.064 1.206  0.022 0.0 0.0 20,9 9.0 0.0133
0007 0.512  0.083 0.830  0.015 -0.817  0.084 1,208  0.022 0.0 0.0 24.3 8.0 0.0032
0008 0.287  0.04® 0.830  0.015 -0.345  0.0860 1.208  0.022 0.0 0.0 15.2 8,0 0.0849
000! 0.867  0.052 0.830  0.01§ -0.683  0.063 1.205  0.022 0.0 0.0 3.2 9.00.4190
0010 0.371  0.050 0.830  0.01§ -0.447  0.060 1.206  0.022 0.0 0.0 11.4 9.0 0.2469
0011 0.198  0.047 0.830  0.015 -0.238  0.087 1.208  0.022 0.0 0.0 19.6 9.0 0.0204
0012 -0.081  0.0%54 0.830  0.01§ 0.062  0.065 1.206  0.022 0.0 0.0 18.5§ 9.0 0.0299
0013 0.133  0.088 0.830  0.01§ -0.160  0.066 1,208  0.022 0.0 0.0 65.7 9.0 0.0000
0014 -0.162  0.056 0.830  0.015 0.196  0.067 1,206  0.022 0.0 0.0 26.3 9.0 0.0019

. 0015 -0.265  0.047 0.830  0.01§ 0.318  0.067 1,208  0.022 0.0 0.0 4.4 9.0 0.0000

- 0016 0.183  0.0%2 0.830  0.01§ -0.185  0.062 1.205  0.022 0.0 0.0 21.0 9.0 0.0128

. 0017 -0.218  0.056 0.830  0.015 0.26 0.067 1,208 0.022 0.0 0.0 21.0 9.0 0.0130

3 o018 -0.010  0.084 0.830  0.01S§ 0.01 0.068§ 1.205  0.022 0.0 0.0 a1 4 9.0 0.0000

L~ 0019 0.207  0.080 0.830  0.016 -0.250  0.080 1.206  0.022 0.0 0.0 18,1 9.0 0.0341

< 0020 -0.060  0.049 0.830  0.01§ 0.073  0.0%8 1.208  0.022 0.0 0.0 20.8 9.0 0.013%

- 0021 -0.248  0.049 0.830  0.01§ 0.299  0.059 1,206 =0.022 0.0 c.0 30.8 9.0 0.0004

p- 0022 -0.495  0.087 0.830  0.016 0.596  0.068 1.208  0.022 0.0 0.0 28.1 9.0 0.0010

R 0023 -0.662  0.060 0.830  0.01§ 0.798 0,072 1,208  0.022 0.0 0.0 21.5 8.0 0.0107

5 0024 -0.660  0.054 0.830  0.015 0.785  0.068 1,208  0.022 0.0 0.0 21,3 8.0 0.01:7

. 0025 -0.565  0.058 0.830 0.01§ 0.681  0.070 1,206 0.022 0.0 .0 13.1 9.0 0.1566

~

R 592.2 225.0 0.0000

L PARAMETER MEAN STN DEV

o

N THRESHOLD -0.172 0.619

n QUADRATURE POINTS AND POSTERIOR WEICHTS:

.. 1 2 3 “ 5 & 7 8 9 10

X POINT ~ -0.39460+01 ~0.3078D+01 =0.22100401 =0.13410+01 =0,4733D+00 0.39480+00 0.12630+01 ©0.2131D+01 0.2988D+01 O.3867D+01

¥ WEIGHT  0.7734D-08 O0.17100-0% O 42970-03 0Q.133€0+00 0.4547D+0C 0.21750+00 O.1110D+00 ©0.70380-0t ©.11780-01 ©.62530-03
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EXNIBIT B-7
JTEM PARAMETER ESTIMATES FOR MECHANICAL REASONING: 1-PARAMETER LOGISTIC MODEL

i ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE $.E. CHISQ DF PROS

| 0001 1.377 0.069 0.624 0.013 -2.208 0.110 1,604 0.034 0.0 0.0 4.2 8.0 0.9012

] 0002 0.877 0.058 0.624 0.013 =1.406 0.032 1,604 0.034 0.0 0.0 22.9 8.0 0.00656
0003 0.921 0.057 0.624 0.013 -1.,477 0.091 1.604 0.034 0.0 0.0 4.8 9.0 0.8674
0004 -0.283 0.049 0.624 0.013 0.405 0.079 1,604 0.034 0.0 0.0 7.1 9.0 0.8322
0005 0.223 0.050 0.624 0.012 -0.358 0.080 1.604 0.034 0.0 0.0 13.7 8.0 0.1341
0006 ©.299 0.046 0.624 0.013 -0.47 0.074 1.604 0.034 0.0 0.0 28.0 9.0 0.0010
0007 0.248 0.049 0.624 0.013 =-0.398 0.079 1.604 0.034 0.0 0.0 14.8 9.0 0.0972
0008 0.410 0.053 0.624 0.013 -0.657 0.085 1.604 0.034 0.0 0.0 4.5 9.0 0.0000
0009 0.513 0.050 0.624 0.013 -0.822 0.080 1.604 0.034 0.0 0.0 15.6 8.0 0.0749
0010 0.27¢ 0.053 0.624 0.013 ~0.442 0.085 1,604 0.034 0.0 0.0 59.9 9.0 0.0000
Q011 0.504 0.048 0.624 0.013 -0.808 0.078 1,804 0.024 0.0 0.0 12.4 9.0 0.1888
0012 0.228 0.051 0.624 0.013 ~0.36% 0.082 1.604 0.024 0.0 0.0 26.7 9.0 0.0037
0213 0.43€ 0©.081 0.62« 0.013 -0.699 0.082 1.6804 0.034 0.0 0.0 22.7 9.0 0.0074
0014 0.228 0.051 0.624 0.013 -0.367 0.081 1,604 0.034 0.0 0.0 17.6 9.0 0.0397
0015 0.183 0.050 0.624 0.013 -0.310 0.080 1.604 0.034 0.0 0.0 25.5 9.0 0.0026
0016 0.264 0.048 0.624 0.013 ~0.424 0.077 1.604 0.034 0.0 0.0 16.3 9.0 0.0607
0017 ©.031 0.048 0.624 0.013 =-0.050 0.076 1.604 0.034 0.0 0.0 12.5 9.0 0.1883
0018 0.004 0.049 0.624 0.013 ~0.007 0.079 1.604 0.034 0.0 0.0 17.0 9.0 0.0489
0019 =0.211 0.048 0.624 0.012 0.338 0.073 1.604 0.034 0.0 0.0 64.8 9.0 0.0000
0020 0.070 0.048 0.624 0.013 =-0.112 0.078 1.604 0.034 0.0 0.0 8.4 9.0 0.4963
0021 =-0. 156 0.050 0.624 0.012 0.251 0.079 1.604 0.034 0.0 0.0 10.6 9.0 0.3010
0022 =0.303 C.047 0.624 0.013 0.486 0.076 1.604 0.034 0.0 0.0 27.4 9.0 0.0013
0023 -0.382 0.054 0.624 0.013 0.629 0.086 1.604 0.034 0.0 0.0 9.1 9.0 0.4298
0024 -0.207 0.050 0.624 0.013 0.332 0.080 1.604 0.034 0.0 0.0 13.4 9.0 O.1449
0028 =-0.382 0.0583 ©.624 0.0123 OC.5€68 0.086 1.604 0.034 0.0 0.0 6.6 9.0 0.6788

500.1 225.0 0.0000
PARAMETER MEAN STN DEV
THRESHOLD -0.33% 0.681
QUADRATURE POINTS AND POSTERIOR WEIGHTS:
1 2 3 “ 5 [] 7 [ 9 10

POINT =0.4008D+01 ~0,3115D+01 ~0,2223D+01 ~0.13310+01 -0.4388D+00 0.4534D+00 0.1346D+01 0.22380+01 0.31300+01 0.40220+01

.3
WEICHT 0.15570~06 0.4191D-04 0.6364D-02 0.1753D0+00 0.38230+00 0.2486D+00 0.1265D+00 0.853170-01 0.63710-02 0.28730-03

EXMIBIT B-8.
ITEM PARAMETER ESTIMATES FOR ELECTRONICS KNOWLEDGE; 1-PARAMETER LOGISTIC MODEL

1TEW INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S$.E. ASYMPTOTE §.E. CHISQ DF PROB
0001 0.988 ©.0859 0.636 0.015 =-1.549 0.092 1,873 0.038 0.0 0.0 8.3 9.0 0.4087
0002 0.67¢9 0.055% 0.636 0.018 -1.069 0.086 1.573 0.038 0.0 0.0 17.0 8.0 0.0486
0003 0.591 0.055 0.636 0.015 -0.92 0.087 1.623 0.038 0.0 0.0 29.7 9.0 0.0005
0004 0.599 0.05% 0.636 0.015 ~0.942 0.087 1.873 0.038 0.0 0.0 37.8 9.0 0.0000
0005 O.84at 0.05¢ 0.636 0.015 -1.323 0.089 1.872 0.038 0.0 0.0 6.1 9.0 0.730%
0006 O.464 0.054 0.636 0.01§ =0.730 0.085 1.573 0.038 0.0 0.0 38.6 9.0 0.0000
0007 0.515 0.082 0.636 0.01§ -0.811 0.083 1.873 0.038 0.0 0.0 19.5 9.0 0.0210
0008 0.459 0.052 0.836 0.01§ -0.723 0.081 1.873 0.038 0.0 0.0 18.3 9.0 0.0814
0009 0.581 0.051 0.636 0.01§ ~0.920 0.080 1.573 0.038 0.0 0.0 8.8 9.0 0.4474
0010 0. 148 0.050 0.836 0.018 -0.23 0.079 1.573 0.038 0.0 0.0 14,8 8.0 0.0932
0011 -C.133 0.047 0.636 0.015 0.210 0.074 1.573 0.038 0.0 0.0 26.3 8.0 0.0019
0012 -0.076 0.051 0.636 0.015 0.120 0.080 1.573 0,038 0.0 0.0 9.5 9.0 0.3934
0013 -0.214 0.050 0.636 0.015 0.337 0.079 1.573 0.038 0.0 0.0 15.6 9.0 0.077%
Q014 0.034 0.045 0.836 0.015 =0.054 0.071 1,573 0,038 0.0 0.0 38.4 9.0 0.0000
0015 -0.179 0.052 0.636 0.018 0.282 0.081 1.573 0.038 0.0 0.0 165.6 9.0 0.0762
0016 =-0.183 0.049 0.636 0.01§ ©.304 0.078 1,673 ©.038 0.0 0.0 8.8 9.0 0.45235
0017 ~0.721 0.049 0.€636 0.01% 1.134 0.077 1.573 0.038 0.0 0.0 83.4 9.0 0.0000
0018 =-0.20% 0.050 0.636 0.018 0.323 0.078 1,573 0.038 0.0 0.0 6.3 8.0 0.7064
0019 =0.153 0.0%0 0.636 0.015 0.241 0.078 1.873 0.038 0.0 0.0 17.0 9.0 0.0488
0020 ~0.879 0.083 0.636 0.015 0.811 0.084 1.8672 0.038 0.0 0.0 19.4 8.0 0.0223
437.0 180.0 0.0000
PARAMETER MEAN STN DEV
THRESHOLD ~0.271 0.75%
QUADRATURE PQINTS AND POSTERIOR WEICHTS:
1 2 3 4 5 € ? 8 9 10
POINT -0.40020+01 -0.3113D+01 ~0.2223D+01 -0.1334D+01 -0.4446D0+00 0.4449D+00 0.1334D+01 0.2224D+01 0.3113D+01 ©0.4003D+0!

WEIGHT 0.5170D-05 0.54690-03 O©.18590-01 0.16070+00 ©.35370+00 0.2817D+00 ©. 14000400 0.39720-01 0.47750-02 0,22840-03




o

. e,

a,
.
*s

T300W JI1SID0T HILINVEVCD-Z “SILVWILSI dILINVHVY WIL]

J XIOGN3ddv




v WY TETIAR AN TR WR TR e "8 T T, Ty h " " Tk " s T et N ey e
Ssar AR AT AR i S Ui e e AR SRS A M A A A A

A A A A A A Ay N X . X .
SO UL OECER
\\
v, . 4
o
ﬁi EXHISIT Co1
.y ITEM PARAMETER ESTIMATES FOR CENERAL SCIENCE; 2-PARAMETER LOCISTIC MODEL
s ITEM  INTERCEPT  S.E. SLOPE S.E. THRESHOLO  S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ DF  PROB
r
w 0001 2.136  0.177 1.505  ©.182 -1.418  0.090 0.66¢  0.080 0.0 0.0 5.1 8.0 0.7537
g 0002 1,183 ©0.088 1.080  ©.116 -1.127  o.087 0.953  0.10§ 0.0 0.0 4.5 8.0 0.8104
. 0003 1,343 0.113 1.426  O.15§ ~-0.942  0.080 1307 0.076 9.0 0.0 £.2 8.0 0.7356
" 0.804  0.068 0.781  0.098 -1.028  0.104 1.280  0.186 0.0 0.0 36 8.0 0.894E
. 0005 1,003  0.073 0.305  0.102 -1.108  0.100 1,508  0.124 .0 9.0 6.5 8.0 0.5872
- 0006 1,681  ©0.141 1.627  O.178 -1.033  0.060 0.615  0.067 0.0 9.0 3.9 8.0 0.8697
0007 0.785  0.071 0.878  0.106 -0.83%5  0.083 1.140  0.137 0.0 0.0 Y1 8.0 0.5298
g - 0008 1,188  0.075 8.731  o.o8s -1.821  ©.164 1,368  0.166 0.0 0.0 19.0 8.0 0.1930
\ G009 1,089  ©0.083 1.027 0,115 -1.060  ©.085 0.373  0.108 0.0 0.0 5.« 8.0 0.7206
- 0010 0.962  0.072 0.885  0.089 -1.087  0.087 1,130 0.127 0.0 0.0 4.1 8.0 0.8468
S 9011 0.829  0.068 0.951  0.094 -0.871  ©0.07% 1,051  ©.104 0.0 0.0 6.6 8.0 O.5861
n 0012 0.075  0.047 0.475  0.071 -0.158  0.096 2.106 0.31§ 0.0 0.0 14.3 8.0 0.0742
e 0013 0.156  0.085 0.863  0.083 -0.180 0,088 1,158  0.128 0.0 0.0 15,5 8.0 0.0506
o 0014 0.494  0.054 0.667  0.079 -0.741  0.083 1,489  0.177 0.0 0.0 5.1 8.0 0.7462
- 0015 0.613  0.056 0.536  0.079 -1.146 0,158 1.867  0.275 0.0 0.0 6.2 8.0 0.6310
v 0016 0.585  0.053 0.616  0.0? -0.950 0.116 1,623  0.187 0.0 0.0 19.7 8.0 0.0117
e 0017 0.46a4  0.052 0.564  0.074 -0.822 0.114 1773 0.234 0.0 0.0 10.7 8.0 0.2200
. 0018 -0.130  0.053 0.885  0.088 0.147  0.065 1,130 0,114 0.0 0.0 28.9 8.0 O.
0018 0.011  0.049 0.563 0.074 -0.019  0.086 1.776  0.233 0.0 0.0 11.9 8.0 O.1853¢
0020 0.083  0.048 0.678  0.074 -0.136  0.072 1,474  0.162 0.0 0.0 3.1 8.0 0.9282
0021 -0.301  Q.049 0.532  0.065 0.565  ©.112 1,878  0.228 0.0 0.0 7.6 8.0 0.4763
0022 <0.322  0.048 0.468  0.064 0.686 0,139 2,131  0.289 0.0 0.0 7.9 8.0 0.4483
0023 -0.34 0.049 0.431  0.089 0.808 0,152 2.318  0.318 0.0 0.0 10.6 8.0 0.2288
0024 -0.781  0.089 0.608  ©0.067 1.284  0.161 1.644  0.181 0.0 0.0 29.3 8.0 0.0003
0025 -0.3 0.081 0.564  0.078 0.583  0.128 1.805  0.253 0.0 0.0 338 8.0 0.000%
267.2 200.0 0.0011
PARAMETER MEAN STN DEV ’

SLOPE 0.808 0.324
LOG(SLOPE) =-0.281 0.367
TMRESHOLD =0.491 0.790
QUADRATURE POINTS AND POSTERIOR WEICHTS:

1 2 a 4 5 6 ? 8 9 10
POINT =0.38650+01 =-0.3017D+01 =0.2168D+01 -0. 13200401 ~0.4716D+00 0.37670+00 0.1225D+01 0.20730+01 0©0.29220+01 0.37700+01
WEIGHT 0.1701D-13 0.5629D0-06 O.7483D-02 0.13310+00 0.40230+00 0,33330+00 0.50320-01 O©.3567D=-01 0.31110-01 0.6713D0-02

EXMIBIT C-2
ITEM PARAMETER ESTIMATES FOR ARITHMETIC REASONING; 2-PARAMETER LOGISTIC MODEL

ITEM  INTERCEPT  S.E. SLOPE S.E. THRESHOLD  S.E. DISPERSN S.E. ABYMPTOTE S.E. CMISQ OF  PROB
0001 1.626  0.097 0.555 0.118 -2.752 0,498 1,803  0.38% 0.0 0.0 4.7 8.0 0.7898
0002 1.849  0.147 0.973  0.17% -1.901  0.233 1.028  0.185 0.0 0.0 5.9 8.0 0.6633
0003 1.418  0.116 1.658  O.146 -0.855  0.041 0.603  0.083 0.0 0.0 13,4 8.0 0.0388
1,313  0.109 1,758  0.141 -0.747  0.037 0.563  0.046 0.0 0.0 10.1 8.0 0.2542
0005 0.669  0.073 1.167  ©.10« -0.565  0.048 0.857  0.076 0.0 0.0 6.6 8.0 0.5824
0006 0.833  0.07% 1.054  ©0.094 -0.790  0.059 0.948  0.085 0.0 0.0 8.3 8.0 0.4087
0007 0.799  0.060 0.549  0.076 -1.456  0.176 1.821  0.252 0.0 0.0 10.8 8.0 0.2089
0008 0.911 0.077 1.087  0.102 -0.862  0.082 0.946  0.091 0.0 0.0 §.3 8.0 0.7247
0009 0.815  0.074 1.078  0.102 -0.756  0.056 0.927  0.088 0.0 0.0 7.9 8.0 0.4419
0010 0.886  0.092 1.345  0.132 -0.659  0.043 0.744  0.073 0.0 0.0 4.5 8.0 0.8064
0013 1.065  0.103 2.701 0.163 -0.502  ©0.032 0.476  0.037 0.0 0.0 8.5 8.0 0.3882
. Q012 0.408  0.062 1.086  ©.092 -0.373  ©.049 0.913  0.077 0.0 0.0 7.3 8.0 0.5048
- 0013 0.365  0.0857 ©.805 0.078 -0.454  0.063 1.243 0,121 0.0 0.0 6.1 8.0 0.6337
] 0014 C.462  0.068 1.289  0.108 -0.368  0.0a4 0.776  0.0863 0.0 0.0 9.1 8.0 0.3309
¢ €015 0.634  0.074 1,307  0.108 -0.485  0.043 0.765  0.083 0.0 0.0 9.6 B.0 0.2823
b 0016 0.283  0.054 0.717  0.073 -0.408  0.068 1.396  0.142 6.0 0.0 16.4 8.0 0.037%
b.-- 0017 0.085  0.053 0.743  0.07% -0.128  0.0868 1.345 0,135 0.0 0.0 25.3 8.0 0.001%
b 0018 0.043  0.053 0.708  0.074 ~0.081 0.072 1.413  0.147 0.0 0.0 30.7 8.0 0.0002
. 0019 0.204  0.053 0.782  0.077 -0.272  0.065 1.330 0,137 0.0 0.0 8.9 8.0 0.3519
[~ 0020 -0.378  0.057 0.953  0.077 0.39  0.064 1.049  ©0.084 0.0 0.0 20.6 8.0 D.0084
. 0023 -0.222  0.0%3 0.832  0.077 0.267  0.072 1,202  0.111 0.0 0.0 29.7 8.0 0.0003
b. 0022 0.201 0.0523 0.918  ©.085 -0.219  0.087 1.088  0.101 0.0 6.0 13.0 8.0 0.1108
R 0023 0.085  0.051 0.704  0.068 -0.134  0.070 1,421 0,137 0.0 0.0 12,1 8.0 0.1423
ot 0024 -0.138  0.057 0.938  0.085 0.147  0.066 1.066  0.096 0.0 0.0 30.3 8.0 0.0002
o 0025 -0.063  0.054 0.843  0.078 0.07¢  0.086 1,186  ©.108 0.0 0.0 20.2 8.0 0.00%
¢ 0026 -0.058  0.053 0.813  0.07% 0.073  ©0.066 1,230 0.113 0.0 6.0 9.0 8.0 0.3457
0027 -0.246  0.056 0.970  0.084 0.253  0.063 1,031 0.080 .0 0.0 9.1 8.0 0.33%
- 0028 -0.516  0.055 0.661 0.065% 0.780  0.108 1.612  Q.149 0.0 0.0 8.1 8.0 0.4240
. 0029 -0.561 0.087 0.676  0.067 0.830  0.111 1.479  0.147 0.0 0.0 6.6 8.0 0.5858
- 0030 -0.103  0.054 0.718  0.070 C.144  0.079 1.391 0.135 0.0 0.0 16.6 8.0 0.0349
:u- 374.7 240.0 0.0000
b, PARAMETER MEAN STN DEV
[-: SLCPE 0.991 0.361
e LOG(SLOPE ) -0.064  0.227
&i THRESHOLD -0:392  0.733
Sy QUADRATURE POINTS AND POSTERIOR WEIGHTS:
e s 2 3 7 5 6 ? 8 3 10
- POINT  -0.2917D+01 -0.2268D+01 =0, 16210401 -0.8727D+00 -0.3246D+00 ©.32360+00 0.97170+00 O.1G20D+0! 0.2268D+01 ©0.2916D+01
o WEICHT  0.24270-07 O.12000-02 O.1784D=02 0.3227D+00 0.2770D+00 O.1556D+00 O.1423D+00 0.28590-01 O.4966D=01 ©.21170-01
-
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- EXHIBIT C-3
“ ITEM PARAMETER ESTIMATES FOR WORD KNOWLEDGE; 2-PARAMETER LOGISTIC MODEL
.
. ITEM INTERCEPT 5.E. SLOPE $.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S$.E. cHISQ DF PROB
hy jelel 2.442 0.192 1.379 0.160 1,771 0.110 0.725 0.084 0.0 0.0 6.2 8.0 0.6229
- o2 | 2483 0. 184 1,376 0.153 -1.787 0.111 0.727 0.081 0.0 0.0 3.6 8.0 0.8828
) coca ! 2.33¢ 0.179 1,597 0.15% ~1.463 0.070 0.626 0.061 0.0 0.0 8.4 8.0 0.3998
., coo4 1.416 0.091 0.746 0.091 ~1.900 0.178 1,341 0. 164 0.0 0.0 10.2 8.0 0.2510
. felofer ) 2.417 0.170 1,401 C. 143 -1,72% 0.103 0.714 0.073 ©.0 0.0 14,2 8.0 0.0765
Co0€ | 2.37C Q.244 1,929 6.228 -1,229 0.050 0.518 0.06! ©.0 0.0 1.8 8.0 0.9649
. ooe” 1,513 0.102 0.851 0.101 -1.592 0.117 1.082 0.112 0.0 0.0 §.6 8.0 0.7066
cooe ! 2.174 C.182 1,802 0.178 -1.206 0.050 0.565% 0.05% 0.0 0.0 4.9 8.0 0.7726
cco9 C.704 Q.063 0.891 0.08¢ -0.790 ©.072 1.123 0.102 0.0 0.0 7.8 8.0 0.4504
001C | 2.464 0.180 1.641 0.156 -1.802 0.074 0.609 0.058 0.0 0.0 19.7 8.0 0.0115
[ con 1.338 0.108 1.304 0.120 -1.026 0.059 0.767 0.070 0.0 0.0 5.8 8.0 0.6765
» 022 i 1,321 0.086 0.87% 0.091 -1.510 0.121 1,143 0.119 0.0 0.0 12,1 8.0 0.1487
4 T3 1.697 0.134 1.278 0.132 ~1.327 0.078 C.782 c.081 0.0 0.0 3.6 8.0 0.8952
'{- 004 1.156 0.083 1.216 0.109 ~0.951 0.059 0.823 0.074 0.0 0.0 3.9 8.0 0.8695
n, eloR RN 1.5852 0.127 1.616 0.145 -0.960 0.048 0.619 0.05% 0.0 0.0 14,9 8.0 0.0609
- 3216 ! 1.088 0.079 0.986 0.087 -1,103 0.077 1,015 0.090 0.0 0.0 B.% 8.0 0,3889
[.' joled By 1.352 0.118 1,607 0.141 ~0.841 0.045 0.6822 0.05% 0.0 0.0 2.1 8.0 0.9784
B} [sIoRN-N 1.242 0.100 1.234 0.113 -1.0086 0.060 0.810 0.074 0.0 0.0 5.6 8.0 0.6913
0> 2018 | 0.629 0.062 0. 845 0.079 -0.745 0.071 1.184 0.111 0.0 0.0 10.1 8.0 0.2580
oc2C 1.616 Q.128 1.546 0.138 -1.04% 0.082 0.647 0.058 0.0 0.0 6.3 8.0 0.6205
oc 1.081 0.088 0.992 0,104 -1.059 0.075 1,008 0.10¢ ©.0 0.0 13.0 8.0 0.1101
[ofolgy c.785 0.082 1.162 0. 10a ~0.675 0.051 0.860 0.077 0.0 0.0 27.9 8.0 0.
2233 ) C.4186 0.0865 1,063 0.091 ~0.33%1 0.052 0.940 ©.081 0.0 0.0 21,14 8.0 0.0071
Cl24 C.204 0.050 0.568 0.062 -0.360 0.086 1.761 G.193 0.0 0.0 10.3 8.0 0.2418
002¢ 0.341 0.054 0.693 0.073 ~0.492 0.076 1,442 0.152 0.0 0.0 10.0 8.0 0.2638
6l2¢ I ©.588 0.070 1,152 0.085 -0.510 0.051 0.868 0.072 6.0 0.0 21.7 8.0 0.0057
[eloday 0,302 Q.052 0.684 0.068 ~Q.442 0.078 1.462 0,144 0.0 0.0 9.1 8.0 0.3336
oJ28 ©.572 0.062 0.802 0.082 -0.713 0.076 1.247 0,127 0.0 0.0 9.5 8.0 0.297%
cl29 ~0.027 0.048 0.477 0.056 0.056 0.100 2.096 0,248 0.0 0.0 10.0 8.0 0.2615
0540 ’ C.033 0.050 0.614 0.066 -0.083 0.081 1.630 0.175 0.0 c.0 8.1 8.0 0.4227
O3t ) 1.682 0,140 1.373 0.152 -1,225 0.076 0.729 0.081 0.0 0.0 8.8 8.0 0.3599
C23z 0.004 0.0a8 0.428 0.058 -0.009 0.109 2.284 0,304 0.0 0.0 11.9 8.0 0.1566
[elok K] I ~0.139 0.05%1 0.636 0.067 0.218 0.087 1.571 0.166 0.0 0.0 41,5 8.0 0.0000
Cl34 - C.218 0.054 0.801 0.077 -0.27 0.069 1.248 0.119 0.0 c.0 14.9 8.0 ©.0601¢
0C3t 0.131 0.0861 1,142 0.097 -0.118 0.052 0.876 0.07%4 0.0 0.0 13.2 8.0 0.1061
386.0 280.0 0.0000
PARAME TER MEAN STN DEV
S.OPE 1.109 0.394
LCT1SLOPE ) 0.0386 0.38¢
THEESHCOLD -0.901 0.875
QUADRATURE POINTS AND POSTERIOR WEIGHTS:
1 2 3 4 s 6 ? 8 8 10
PoINTY -0.2857D+01 =0.22470+01 -0, 1637D+01 -0.1027D+0t -0.41780+00 0.1919D+00 0.8016D+00 O0.1411D+01 0.2021D+01 0.2631D+01

19
wilGHT 0.28190-34 ©,1053D-14 ©.7640D-01 ©.1869D+00 0,2148D+00 0.2802D+00 0.10620+00 0.7928D-01 0.64600-01 ©.11660-01

EXHIBIT C-a
ITEM PARAMETER ESTIMATES FOR PARAGRAPH COMPREHENSION; 2-PARAMETER LOGISTIC MODEL
17éw  INTERCEPT  S.E. SLOPE  S.E. THRESHOLD  S.E. DISPERSN 5.E. ASYMPTOTE  S.E. CHISQ DF  PROB
oocr . 1.025  ©0.082 0.85  0.080 -1.185 . 0,095 1.167  ©.122 0.0 0.0 §.1 7.0 0.6534
00iz |  1.587 0116 0.866  0.107 “1l8as 0,152 1,185 0,142 0.0 0.0 10.5 7.0 0.1620
0323 | 180  0.202 1,601  ©.18a <1.183 0,057 0.628  0.072 0.0 0.0 7.3 7.0 0.4004
030s | c.718  0.081 0.655  ©.07% -1.095  0.113 1,528 0. 165 0.0 0.0 ala 7.0 0.7294
0395 | 0816 0.074 1,078  ©.098 20,787  ©.087 0.827  0.084 0.0 0.0 146 7.0 0.0409
So%6 | C€.702  0.062 0,665  ©0.074 -1.086  ©.109 1.804  0.168 0.0 0.0 10,7 7.0 0.1528
coc- |  c.765  0.063 0.702  0.074 211080 6108 1.425  0.150 0.0 0.0 6.1 7.0 0.6435
Go3e | ©.898  0.0B6 0.585  0.073 -1.636  0.168 1,710 0.213 0.0 0.0 46 7.00.7169
0309 |  ©6.851  ©.080 0.960  0.095 -0.930  0.078 1.042  0.103 0.0 0.0 14.3 7.0 0.0461
0310 | ©0l122 0083 0.811  0.080 <0.151  0©.066 1,233 ¢.122 0.0 0.0 5.7 7.0 0.5747
cors | C'e87  0.086 0.460  0.065 <1.493  0.203 2,174 0.306 0.0 0.0 14,5 7.0 0.0420
ooz | ¢.28a  0.082 C.678  0.071 -0le3a  ©.08) 1.475  0.154 0.0 0.0 6.8 7.0 0.4388
o013 | 018 0.082 0.819  0.084 -1.108  0.089 1.088  0.112 0.0 0.0 £.6 7.0 0.5837
Oie | ClaB8  0.058 0.649  0.079 tel783  0.100 1,641  0.168 0.0 0.0 1.0 7.0 0. 1391
001e | -0'c37  0.0as 0.133  0.043 0.282  0.342 7.834  2.483 0.0 0.0 141.8 7.0 0.0000
261.8 105.0 0.0000

PARAMETER MEAN STN DEV
sLonE 0775  0.322

- 201 SLORED -0.362 0.544

- THRESHGLD -0.861  0.843

- Q.43RATURE PITNTS AND POSTERIOR WEIGHTS:

N : 2 3 P 5 6 7 8 o 10

X POINT  -C ¢390-0! =0.3166D-01 =-C.22630-01 -0.1361D+0! -0.45780-00 ©0.4450D+00 ©.1348D+0' ©.2251D+01 0.31530401 O.4056D<C1

. wEICHT  C "375D-05 0.13800-03 ©.16130-01 © 13670-00 ©0,24100+00 ©0.3787D+00 O.1387D<00 O.2813D-01 0O.24430-02 0. 10135-03
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S EXHIBIT C-§
AN ITEM PARAMETER ESTIMATES FOR AUTO AND SHOP INFORMATION: 2-PARAMETER LOGISTIC MODEL
L
E ITEM  INTERCEPT S.E. SLOPE S.E.  THRESMOLD S.E. DISPERSN S.E.  ASYMPTOTE S.E. CHISQ OF PROB
N 0001 0.713 0.054 0.3851 0.065 -2.032 0.387 2.852 0.529 0.0 0.0 6.3 8.0 0.617¢
N 0002 1,099 0.079 0.753 0.101 -1,458 0. 149 1.328 0.178 0.0 0.0 10.3 8.0 0.2446
= 0003 0.547 0.068 1.076 0.107 ~0.508 0.051 .92 0.092 0.0 0.0 8.2 8.0 0.4108
e 0004 1.180 0.091 0.723 0.122 -1.633 0.200 1,383 0.233 0.0 0.0 3.3 8.0 0.9341
- 0005 0.844 0.102 1.478 0.179 -0.571 0.041 0.677 0.082 0.0 0.0 17.7 8.0 0.0234
‘ - 0006 0.324 0.079 1.386 0.146 -0.234 0.044 0.721 0.076 0.0 0.0 9.3 8.0 0.3171
0007 0.078 0.054 0.776 0.080 -0, 100 0.066 1.288 0.133 0.0 0.0 18.7 8.0 0.0164
«. 0008 0.358 0.047 0.338 0.055 -1.058 0. 139 2.953 0.477 0.0 0.0 7.8 8.0 O.4498
R 0009 0.432 0.047 0.257 0.060 -1.678 0.353 3.888 0.758 0.0 0.0 11.8 8.0 0.1580
LI 0010 0.386 0.057 0.771 0.086 -0.500 0.068 1.297 0. 145 0.0 0.0 4.9 8.0 0.7726
N 001 0.190 0.048 0.501 0.065 -0.379 0.095 1.996 0.259 0.0 0.0 §.2 8.0 0.7387
N 0012 0.277 0.047 0.394 0.057 -0.708 0.141 2,540 0.365 0.0 0.0 6.2 8.0 0.627!
- 0013 0.403 0.056 0.883 0.084 -0.456 0.061 1.132 0.108 0.0 0.0 17.2 8.0 0.028!
LA 0014 0.476 0. 065 0.922 0.108 -0.517 0.058 1.085 0.127 0.0 0.0 10.5 8.0 0.2311
W 0015 0.09§ 0.054 0.819 0.085 -0.118 0.062 1.221 0.127 0.0 0.0 7.7 8.0 0.4611
o 0016 0.126 0.056 0.896 0.092 -0. 140 0.088 1.116 0.114 0.0 0.0 8.4 8.0 0.3961
. 0017 ~0.216 0.057 0.971 0.089 0.223 0.088 1,030 0.105 0.0 0.0 13.7 8.0 0.0886
0018 -0. 199 ©.087 ©.926 0.084 0.218 0.071 1.080 0.109 0.0 0.0 25.3 8.0 0.0015
0019 0.443 0.080 0.483 0.061 ~0.918 0.135 2.072 0.261 0.0 0.0 25.0 8.0 0.0016
0020 0.072 0.049 0.630 0.071 -0.115 0.077 1.588 0.179 0.0 0.0 12.6 8.0 0.1249
g 0021 -0.217 0.048 0.47% 0.086 0.461 0.115 2.124 0.252 0.0 0.0 10.7 8.0 0.2186
- 0022 ~0.217 0.056 0.%09 0.085 0.239 0.069 1.101% 0.102 0.0 0.0 10.2 8.0 0.2474
: 0023 -0.694 0.070 1.291 0.113 0.538 0.084 0.77% 0.068 0.0 0.0 6.8 8.0 0.5558
0024 ~0.607 0.086 0.619 0.064 0.979 0.125 1.614 0.166 0.0 0.0 t0.9 8.0 0.2078
002% -0.220 0.047 0.332 0.050 0.663 0.167 3.008 0.450 0.0 0.0 8.6 8.0 0.3728
277.6 200.0 ©.0002
PARAMETER MEAN STN DEV
SLOPE 0.788 0.331
LOG(SLOPE) -0.377 Q.474
THRESHOLD -0.392 0.763

QUADRATURE POINTS AND POSTERIOR WEIGHTS:

? 8 9 10
301D+01 0.2166D+01 0.30300+01 0O,895D0+01
518D-01 0.7054D-01 0. 1655D-01 0.75040-03

1 2 3 4 $ 6
POINT =0.38880+01 =0.3023D+01 =0.2159D+01 =0, 12940401 ~0.4290D0+00 0.43590+00 0.1
WEIGHT 0.71300-09 0.87780~06 0.34080-03 0.1528D0+00 0.48100+00 0.19380+00 0.8

EXHIBIT C-§
ITEM PARAMETER ESTIMATES FOR MATHEMATICS KNOWLEDGE; 2-PARAMETER LOGISTIC MODEL
ITEM  INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ OF PROB
0001 1.917 0.235 1.892 0.326 ~1.133 0.088 0.591 0.114 0.0 0.0 11.2 8.0 0.1812
0002 0.992 0.079 0.882 0.112 -1.164 0.109 1.173 0.158 0.0 0.0 12,4 8.0 0.1338
0003 0.478 0.064 1, 0.099 ~0.447 0,049 0.942 0.088 0.0 0.0 22,7 8.0 0.0038
0004 0.944 0.087 1.312 0,127 -0.720 0,046 0.762 0.0%74 0.0 0.0 17.0 8.0 0.029%8
0005 0.726 0.057 0.572 0.073 -1,270 0.148 1.748 0.224 0.0 0.0 16.9 8.0 0.0309
0006 0.464 0.070 1.309 0.113 -0.354 0,042 0.764 0.066 0.0 0.0 13.4 8.0 0.0968
0007 0.777 0.097 1.3%4 0.153 ~0.566 0.040 0.728 0.081 0.0 0.0 5.3 8.0 0.7276
0008 0.286 0.082 0.781 0.073 -0.380 0.066 1.331 0.130 0.0 0.0 23.8 8.0 0,0026
0009 0.717 0.0%76 1,131 0.117 -0.634 0.080 Q.884 Q,082 0.0 0.0 4.5 8.0 0.8126
0010 ©.401 0.082 0.854 0.099 -0.470 0,089 1.172 0.136 0.0 0.0 10,3 8.0 0.2443
0011 0. 157 0.049 0.568 0.068 -0.277 0.082 1,760 0.209 0.0 0.0 1.6 8.0 0.9894
0012 0.088 0.089 1.160 0.088 -0.047 0.049 0.862 0.070 0.0 0.0 10.5 8.0 0.2331
0013 0.47% 0.084 1,749 0,148 -0.272 0.037 0.572 0.048 0.0 0.0 19.4 8.0 0.0128
0014 ~Q.062 0.063 1,212 Q. 113 0.051 0.054 0.828 0.077 0.0 0.0 1.1 2.0 0.184?
0018 -0.247 0.047 0.445 0.054 0.556 0.126 2.246 0.274 0.0 0.0 7.5 8.0 0.4827
0016 0.257 0.067 1.078 0.114 -0.238 0.050 0.928 0.088 0.0 0.0 11.5 8.0 0.1733
0017 -0.128 0.080 1,240 ©. 100 0.101 0.050 0.806 0.065 0.0 0.0 10.0 8.0 0.2669
0018 0.132 0.088 1.273 0.120 -0.104 0,048 0.785 0.074 0.0 0.0 17.6 8.0 0.0243
0019 0.216 0.083 0.768 0.0%4 ~0.282 0.064 1.302 0.128 0.0 0.0 15.6 8.0 0.0503
0020 -0.086 0.050 0.65% 0.071 0.086 0.079 1,526 0. 166 0.0 0.0 10,3 8.0 0.2433
. 0021 -0.229 0.049 0.589 0.065 |- 0.389 0. 100 1.696 0.188 0.0 0.0 15.8 8.0 0.0456
. 0022 -0.460 0.087 0.851 0.078 0.540 0.088 1,178 0.107 0.0 0.0 20.0 8.0 0.0103
RS 0023 -0.637 0.080 0.878 0.07§ 0.725 0.088 1.139 0.098 0.0 0.0 19.7 8.0 0.0116
- .. 0024 -0.587 0.05% 0.591 0.089 0.993 0.122 1.692 0.168 0.0 0.0 11.3 8.0 0.1858
(o 0028 -0.529 0.058 0.818 0.078 0.648 0.094 1.227 0.117 0.0 0.0 14,1 8.0 0.0791
Y 333.5 200.0 0.0000
e - PARAMETER MEAN STN DEV
',:' SLOPE 0.991 0.351
G LOG( SLOPE ) -0.071 0.365
._-‘. THRESMOLD -Q.171 0.594
" QUADRATURE POINTS AND POSTERIOR WEICHTS:

St
AT AN
v fv e

1 2 3 4 5 [ ? 8 9 10
POINT ~0.3958D+01 -0,3148D+01 ~0,2338D+01 ~0.1528D+01 ~0.71830+00 0.9173D-01 0.9017D+00 O0.1712D0+01 0.25220+01 0.33320+01
,10210+00 0.73320-01 0.41710-01 0.9990D-02

WEIGHT 0.1425D~23 0.1486D-18 0.40400-11 0.20510-01 0.48520+00 0.26720+00 ©
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EXHMIBIT C~7

ITEM PARAMETER ESTIMATES FOR MECHANICAL REASONING; 2-PARAMETER LOGISTIC MODEL |

1TEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE §.E. CHISQ DF PROB ‘
0001 1.363 0.092 0.626 0. 106 -2.177 0.292 1,597 0.271 0.0 0.0 10.9 8.0 0.205%
0002 1.125 0.106 1,092 0.138 -1,030 0.075 0.916 0.118 0.0 0.0 15.2 8.0 0.0543
0003 0.972 0.074 0.738 0.093 -1.318 0.128 1,385 0.171 0.0 0.0 8.2 8.0 0.4157
-0.23% 0.048 0.567 0.060 0.41% 0.09? 1.765 0. 187 0.0 c.0 6.1 8.0 0.7515
0005 0.264 0.052 0.753 0.074 =-0.351 0.068 1.329 0.130 0.0 0.0 12.4 8.0 0.1331¢
0006 0.261 0.047 0.380 0.059 -0.669 0.137 2.562 0.389 0.0 0.0 13.4 8.0 0.0985
0007 0.27% 0.08% 0.70% 0.081 -0.383 0.070 1.408 0.160 0.0 0.0 12.6 8.0 0.1273
0008 0.602 0.069 1,148 0.108 -0.525 0.051 0.871 0.082 0.0 0.0 16.9 8.0 0.0312
0008 0.488 0.051 0.523 0.062 -0.932 0.123 1.812 0.226 0:0 0.0 16. 4 8.0 0.0408
0010 0.491 0.068 1,307 0.108 -0.378 0.045 0.768 C.083 0.0 0.0 33.% 8.0 0.0001
0011 O.454 0.050 0.427 0.062 -1.062 0.162 2.340 0.340 0.0 0.0 3.9 8.0 0.8643
0012 0.307 0.060 0.899 0.089 =-0,341 0.058 1,112 0.110 0.0 0.0 14.9 8.0 0.0602
0013 0.541 0.067 0.910 0.099 ~0.594 0.061 1.099 0.119 0.0 0.0 12.8 8.0 0.1170
0014 0.310 0.059 0.908 0.090 -0.341 0.058 1,101 0.108% 0.0 0.0 7.0 8.0 0.5337
001§ 0.242 0.053 0.795% 0.079 ~0.2308 0.064 1,257 0.125 0.0 0.0 18.8 8.0 0.0159
0016 C.249 0.048 0.499 0.061 ~0.49 0.102 2.005 0.246 0.0 0.0 12.7 8.0 0.1221
00417 ©.033 ©.048 ©.508 ©.060 -0.08% 0.092 1,969 0.221 0.0 0.0 14.7 8.0 0.065?7
0018 0.020 0.052 0.714 0.073 ~0.043 0.072 1.401 0.143 0.0 0.0 22.8 8.0 0.0037
0019 ~-0.188 0.045 0.310 0.050 0.608 0.181 3.230 0.517 0.0 0.0 28.3 8.0 0.0005
0020 0.07% 0.049 0.578 0.064 -0.136 0.083 1,728 0.192 0.0 .0 12.2 8.0 0.1431
0021 =0.1238 0.050 0.640 0.068 0.218 0Q.085 1.663 0.168 0.0 0.0 8.8 8.0 0.35%¢
0022 -0.271 0.047 0.374 0.052 0.726 0. 160 2,676 0.371 0.0 0.0 8.8 8.0 0.3580
0023 -0.,392 0.055 0.778 0.078 0.504 0.083 1.286 0.128 Q.0 0.0 9.5 8.0 0.2983
0024 -0.1 0.049 0.829 0.061 0.351 0.099 1,856 0.208 0.0 0.0 14.0 8.0 0.0805
0025 =0.341 0.054 0.716 0.070 0.476 0.088 1.396 0.137 0.0 0.0 6.3 8.0 0.6103
340.0 200.0 0.0000
PARAMETER MEAN STN DEV
SLOPE 0.698 0.248
LOC(SLOPE) -0.420 0.358
THRESHOLD -0.314 0.673

QUADRATURE POINTS AND POSTERIOR WEIGHTS:

1 2 3 4 5 6 7 8 9 10
POINT ~0.3798D+01 -0.2957D+01 ~0.2115D+01 -0.12730+01 -0.4314D+00 0©.4104D+00 ©O.1262D+01 0,20840+01 0.2936D+01 0.3777D+0¢
WEIGHT 0.26650-12 0.7291D-08 0.21350-03 0.1889D+00 0.39030+00 0©0.2356D0+00 0.1004D+00 0.6872D-01 0O.1485D-01 0.9856D-03

. EXHIBIT C-8
ITEM PARAMETER ESTIMATES FOR ELECTRONICS KNOWLEDCE; 2-PARAMETER LOCISTIC MODEL
ITEM  INTERCEPT S.E. SLOPE S.E.  THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ OF PROB
0001 1.096 ©.085 0.861 0.112 -1.274 0.117 1.162 0.151 0.0 0.0 5.4 8.0 0.7194
0002 0.834 0.084 0.974 0.120 -0.856 0.070 1.026 0.126 0.0 0.0 9.6 8.0 0.2940
0003 0.831 0.088 1.180 0. 136 -0.7 0.054 0.847 6.097 0.0 0.0 6.0 8.0 0.6529
0004 0.893 0.086 1,295 ©0.135 -0.690 0.082 0.772 0.080 0.0 0.0 8.7 8.0 0.2827
0005 0.938 0.078 0.839 0. 107 -1.118 0.103 1.192 0.152 c.0 0.0 2.8 8.0 0.9436
0006 0.679 0.078 1.176 0.125 -0.577 0.0651 0.850 0.080 0.0 0.0 12.4 8.0 0.1337
0007 0.635 0.070 0.826 0. 106 -0.686 0.065 1.080 0.124 0.0 0.0 5.4 8.0 D.7208
0008 0.513 0.057 0.763 0.078 -0.681 0.078 1.328 0.138 0.0 0.0 11,7 8.0 0.1626
0008 0.582 0.057 0.576 0.076 -1.,010 0.123 1.736 0.228 0.0 0.0 10,3 8.0 0.2429
.0010 0.208 0.064 0.821 Q.086 -0.253 0.062 1.218 0.128 0.0 0.0 4.6 8.0 0.8003
0011 0,113 0.046 0.425 0.059 .265 0.117 2,383 0.329 0.0 0.0 8.6 8.0 0.374%
0012 -0.030 0.052 0.829 0.088 0.036 0.065 1.206 0. 124 0.0 0.0 10.2 8.0 0.2521
0013 -0. 184 0.081 0.714 0.079 0.258 0.078 1.401 0. 1866 0.0 0.0 4.8 8.0 0.7796
0014 0.030 0.045 0.299 0.080 -0.099 0.148 3.341 0.660 0.0 0.0 16.9 8.0 0.0316
0015 -0. 142 0.053 0.850 0.084 0.167 0.087 1.176 0.116 0.0 0.0 18.6 8.0 0.0169
0016 -0. 1656 0.049 0.586 0.067 0.281 0.091 1,706 0. 194 0.0 0.0 6.0 8.0 0.759¢
0017 -0.593 0.049 0.164 0.04% 3.611 1.010 6.080 1.674 0.0 0.0 7.6 8.0 0.4871
R 0018 ~0.176 0.049 0.588 0,068 0.300 0.090 1.701 0.197 0.0 0.0 7.5 8.0 0.4857
- 0019 ~0.123 0.050 0.642 0.075 0.182 0.083 1,567 0. 181 0.0 0.0 8.6 8.0 0.3746
8" 0020 -0.544 0.084 0.680 0.067 0.923 0.129 1.696 0.182 0.0 0.0 10.3 8.0 0.2429
:.:' 176.9 160.0 O, 1841
-P\. PARAMETER MEAN STN DEV
ol -
A SLOPE 0.754 0.287
A" LOG: SLOPE ) -0.373 0.486
"6- THRESHOLD -0.096 1.052
o QUADRATURE POINTS AND POSTERIOR WEICHTS:
: 1 2 3 4 5 6 7 8 9 10
POINT -0.38960+01 -0.3034D+01 -0.2171D+01 =0.13080+01 ~-0.4459D+00 0.4167D+00 0.1279D0+01 0.2142D+01 0.3005D+01 0.3867D+01

WEIGHT O.1483D0-09 O 2021D-06 ©.44750-03 O0.1666D+00 O©.41682D0+00 O0.24E90+00 0.98410-01 0.50430-01 0.1900D-01 O.1944D-02

v,
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EXHIBIT D=1
ITEM PARAMETER ESTIMATES FOR GENERAL SCIENCE; J-PARAMETER LOCISTIC MODEL
ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. CH1SQ OF PROB
0001 1.715 0.187 1.127 0.180 -1,522 0.215 0.888 0.149 0.204 ©.085 1.4 7.0 0.983%
2 0.882 0.112 1.003 0.158 -0.860 0. 184 0.997 0.187 0.213 0.078 3.0 7.0 0.8873
00023 0.928 0.116 1,484 0.263 -0.632 0.127 0.6%74 0.120 0.220 0.063 7.1 7.0 0.4195
0004 C.484 0.121 0.805 0.137 =-0.601 0.21%5 1.242 0.212 0.226 0.078 9.2 7.0 0.2369
0005 0.75% 0.098 0.808 Q.118 -0.93 0.192 1,237 0.176 0.188 0.068 2.0 7.0 0.8850
. 0008 1.308 0.129 1.479 0.238 -0.88 0.133 0.876 0.109 0.174 0.083 3.9 7.0 0.79723
0007 0.324 0.138 1.038 0.206 -0.313 0.174 0.966 0.193 0.291 0.071 7.5 7.0 0.3822
0008 0.976 0.106 0.643 0.091t -1,517 0.278 1.555 0.220 0.188 0.082 16.4 7.0 0.0218
0009 0.76% 0.109 0.969 0. 149 -0.793 0.182 1.032 0.188 0.204 0.073 4.2 7.0 0.7582
0010 0.682 Q. 106 Q.823 0.123 -0.82 ©.20% 1.218 0.182 0.188 0.0% 8.5 7.0 0.2863
001t C.478 0.114 1.0% 0.150 -0.461 0. 148 0.965 0.1238 0.218 0.064 10.8 7.0 0.1465
0012 1,324 0.396 1.636 0.458 0.810 0.100 0.611 0.171¢ C.374 0.038 16.2 7.0 0.0234
0012 =-0.96€ 0.540 2.338 0.953 0.413 0.077 0.428 0.174 0.262 0.041 17.7 7.0 0.0136
0014 0.212 0.119 0.729 0.122 -0.290 0.194 1.3714 0.229 ©.188 ©.089 1.6 7.0 0.9781
0015 0.297 0.142 0.5a8 C.118 -0.507 0.310 1.709 0.348 0,248 C.080 6.7 7.0 0.464?7
0016 0.396 0.096 0.623 0.088 -0.636 0.206 1.606 0.228 0. 145 C. 064 13.1 7.0 0.0699
0017 0.135 0.142 0.662 0.126 =0.20! 0.240 1,511 0.287 0.230 0.078 9.1 7.0 0.2441
o018 -1.692 0.752 3.130 1,385 0.541 0.036 0.320 0.138 0,187 0.028 20,4 7.0 0.0049
0019 -0.883 0.274 1.293 0.308 0.691 0.103 0.773 0.184 0.290 0.042 12.7 7.0 0.0794
0020 ~0.265 0.140 0.898 0.150 0.298 0.126 1.113 0.186 0.162 0.052 8.8 7.0 0.2677
0021 ~0.782 Q. 194 0.859 Q.170 0.910 0.129 1,164 0.231 0.156 0.043 7.8 7.0 0.3518
0022 =-1.326 0.324 1.196 0.284 1.109 0.122 0.836 0.199 0.230 0.035 4.4 7.0 0.7302
0023 -1,162 0.280 1.020 0.232 1.139 0.133 0.981 0.224 0.207 0.038 16.8 7.0 0.0187
0024 -2.379 0.435 2,143 0.394 1.110 0.076 0.487 0.08€ 0.128 0.020 26.6 7.0 0.0004
002§ ~3.411 0.382 3.736 1.188 0.913 O.114 0.268 Q.088 0.272 C.028 63.1 7.0 0.0000
289.9 175.0 0.0000
PARAMETER MEAN STN DEV
ASYMPTOTE Q.218 .08
SLOPE 1.282 0.788
LOGC(SLOPE) 0.116 0.492
THRESHOLD =-0.122 0.840
QUADRATURE POINTS AND POSTERIOR WEIGHTS:
1 2 3 4 5 3 7 8 e 10 .
POINT =0.3586D+01 =0,27620+01 =0.1936D+01 ~Q.11110+01 -0.28590+00 0.53920+00 O.13650+0% 0.21830+01 0,3014D+01 ©0.38390+01
WEIGHT 0.3291D-02 0.2575D=01 ©0.42850-01 O0.t095D+00 0.34440+00 0.35870+00 0,85230-01 0.2502D0-01 0.50030-02 0.20400-03
-

EXMIBIT D=2
ITEM PARAMETER ESTIMATES FOR ARITHMMETIC REASONING; J~PARAMETER LOGISTIC MODEL

1TEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ OF PROB

0001t 1,348 0.122 0.495% 0.096 =-2.718 0.499 2,021 0.39%2 0.210 0.092. 6.9 7.0 0.4348

0002 1,604 0. 144 0.760 Q.121 ~2.109 0.283 1.315 0.208 0.202 0.090 14.4 7.0 0.0435

o003 1.023 0.147 1.481 0.169 =-0.705 0.107 0.689 0.080 0. 149 0.061 9.6 7.0 0.2144

O 0.8 0.121 1.662 0.197 =-0.500 0.09%8 0.602 0.071 0.173 0.058 10.3 7.0 0.1688

000S 0.181 0.139 1.460 0.215 ~0.103 0.108 0.685 0.10¢ 0.2230 0.050 12,3 7.0 0.0890

0006 0.578 0. 108 1.040 0.123 ~0.55§ 0.132 0.961 0.113 O, 148 0.0863 5.5 7.0 0.5962

R 0007 Q.60%8 Q.118 0.5%1 ©.083 =-1.098 0.292 1,814 0.273 0.207 0.089 9.6 7.0 0.2141
. 0008 0.602 C.117 1.003 0.127 ~0.601 0.187 0.997 0.127 0.183 0.073 9.1 7.0 0.247%8
. 0009 0.522 0.110 1.040 0. 132 -0.5023 0.140 0.962 0.122 0. 160 0.066 5.4 7.0 0,6154
~ 0010 0.280 0.138 1.610 0.293 -0.217 0.110 0.621 0.112 0.250 0.055 11.3 7.0 0.1242
O 0011 0.523 Q. 104 2.081 0.2 -0.28" 0.0861 C.a81 0,054 0.09%6 0.032 22,14 7.0 0.0026
x 0012 -0.003 0.125 1.294 0.172 0.002 0.097 0.773 Q.102 0. 160 0.044a 14,7 7.0 0.0382
. 0013 -0.177 0.173 1.172 0.198 0.181 0.129 0.88523 0. 148 0.26¢ 0.083 8.0 7.0 0.3338
= Q014 0.032 0.120 1.549 0.201 =0.021 0.079 0.646 0.084 0.139 0.03% 7.9 7.0 0.3435
. 0018 0.187 0.125 1.560 0.208 -0. 101 Q.o88 0.641 Q.086 0.182 0.04a 12.3 7.0 ©.0908
0016 ~0.612 0.232 1.822 Q.278 0.402 0.100 0.657 0.120 0.340 0,038 19.1 7.0 0.0082

0017 =1,001 0.280 1,768 0.330 0.567 0.078 0.566 0. 106 0.289 0.021 3.9 7.0 0.2560

0018 -1,793 Q.465% 2.759 0.618 0.650 0.054 0.362 0.081 0.311 0.025 6.2 7.0 0.5119

0019 -0.214 0.182 1.012 0.189 0.212 0.132 0.968 0.188 0.200 0.0%6 13.9 7.0 0.0832

0020 -C.811 0.182 1.347 0.17% 0.602 0.064 0.742 0.097 0.07% 0.023 13.2 7.0 0.0668

- 0021 =1.319 0.296 1.978 0.368 0.667 0.059 0.506 0.094 0.185 0.028 10.9 7.0 0.143§
. 0022 ~0,.624 0.209 1.749 0.301 0.357 0.076 0.572 0.098 0.250 0.03a4 8.0 7.0 0.3342
o2 -0.689 0.218 1.386 0.240 0.497 0.084 0.722 0.12% 0.262 0.037 21.9 7.0 0.0028

0024 -1.82% 0.528 2.77% 0.784 0.585 0.049 0.360 0.102 0.205 0.024 9.7 7.0 0.2040

b 0028 -1.03€ 0.261 1.7275 0.318 0.584 0.070 0.562 0.101 n.219 0.029 9.8 7.0 0.2156
[; 0026 -0.530 0.166 1.163 0.185 0.456 0.092 0.860 0.137 182 0.038 10.8 7.0 0.145%
0027 -0.690 0.152 1.358 0.192 0.510 0.068 0.738 Q. 104 0. 095 0.028 8.8 7.0 0.2653

‘. Qc2s ~1.513 C.216 1.518 0.297 0.997 0.076 0.8659 0.129 0.152 0.024 7.3 7.0 0.3990
0029 =1.5870 0.326 1.662 0.308 1,008 0.07% 0.640 0.126 0.1238 0.023 §.7 7.0 0.5793

s 0030 ~0.834 0.229 1.30% 0.224 0.629 0.0%4 0.766 0.138 0.202 0.035 10.1 7.0 0.1828
-~ 323.5 210.0 0.0000

‘b

h

= PARAMETER MEAN STN DEV

k_- ASYMPTOTE 0.194 0.062

a SLOPE 1,457 0.516

N LOC(SLOPE) 0.3n 0.382

{ - THRE SHOLD -0.020 0.842

'! QUADRATURE POINTS AND POSTERIOR WEIGHTS:

oy 1 2 3 P 5 3 7 8 9 10

", POINT -0.26660+01 ~0,2008D+01 =-0.1352D0+01 -0.69510+00 -0.38750-01 ©0.61790+00 0.12740+0t 0.1831D0+01 0,25880+01 0O.32440+01
rz WEIGHT 0.3912D-02 0.3493D~01 0.12290+00 0.20190+00 0.24930-00 0.2183D+00 ©0.13080+00 O.18420~0t 0.17500-0t 0©O.19980-02
o
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EXHIBIT D=3
ITEM PARAMETER ESTIMATES FOR WORD KNOWLEDGE; 3-PARAMETER LOGISTIC MODEL

I1TEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN $.E. ASYMPTOTE S.E. CHISQ DF PROB
0001 1,935 0.165 0.910 0.114 ~2.127 0.241 1.099 0.137 0.202 c.oes 11.8 7.0 0.1049
0002 1.954 0.161 0.854 0.110 ~2.186 0.240 1.119 0.137 0.191 0.08 5.6 7.0 0.6811
0003 1.782 0.188 1.236 0.178 -1.442 0.191 C.80%9 0.117 0.217 0.07¢ 11.7 7.0 0.1084
0004 1.204 Q.112 0.639 0.084 ~1.885 0.285 1.566 0.206 0.190 0.084 6.9 7.0 0.5535
0005 2,045 0.158 1.009 0.111 -2.027 0.208 0.991 0.109 0.183 0.07% 8.4 7.0 0.2234
Q006 1.865 0.251 2.104 0.393 -0.886 0.092 0.475 ©.088 0.249 0.053 18.1 7.0 0.0081
0007 1.164 C.121 ©.792 0.112 -1.468 0.2863 1.261 0.178 0.229 0.088 8.7 7.0 0.2748
0008 1,660 0.189 2.232 0.300 =0.744 0.083 O.448 0.060 0.302 0.052 18.3 7.0 0.0106
0009 0.2399 0.096 0.983 ©. 130 -0.406 0.129 $.017 0.138% 0. 161 0.0562 15.0 7.0 0.0385
0010 1.801 0.156 1.179 0.182 -1.613 0.198 0.848 " 0.110 0.188 ©.077 10.5 7.0 0.1629
0011 0.891 0.104 1.389 0.184 -0.641 0.108 0.720 6.09% 0.207 0.082 20.6 7.0 0.0045
0012 1.091 C. 100 0.76¢2 0.096 -1,419 0.221 1.301 0,163 0.1587 0.070 10.7 7.0 0.1518
0013 1.190 0.134 1.47% 0.226 -0.80O5 0.133 0.876 0.103 0.328 0.060 11.8 7.0 0.1049
0014 C.€98 0. 104 1.37¢ 0.168 ~0.508 0.106 ©.730 0.089 0.217 0.050 24.6 7.0 0.0010
0015 1,100 0.113 1.6872 0.203 ~0.658 0.080 ©.598 0.072 Q.151 0.043 21.9 7.0 0.0028
0016 0.712 0.106 1.116 0.138 ~0.638 0.13? 0.896 0.111 0.233 ©.057 16.4 7.0 0.0216
0017 0.868 0.108 1.833 0.227 -0.449 0.072 0.517 0.061 0.173 0.041 19.5 7.0 0.0070
0018 0.758 O.114 1.519 0.198 -0.499 ©.103 0.658 0.086 0.257 0.082 26.3 7.0 0.0005
0018 0.107 0.13% 1.30Q3 0.196 -0.082 0.112 0.767 0.118 0.286 0.05¢ 7.4 7.0 0.389
Q020 1.148 Q.118 1.652 0.197 -0.696 ©.091¢ ©.608 0.072 0.194 0.048 30.0 7.0 0.000%
0021 0.494 0.130 1.466 0.257 ~0,337 0.122 ©.682 0.120 0.334 0.057 14.5 7.0 0.0421
0022 0.081 0. 158 2.208 0.376 -0.02 0.074 0.453 0.077 0.275 0.041 12.0 7.0 0.1002
0023 =0.722 0.372 3.000 ©.860 0.241 0.083 0.333 0,096 0.250 ©0.034 7.7 7.0 0.3625
0024 -0.881 0.270 1.658 0.338 0.531 ©.081 0.603 0.123 0.33% 0.037 8.8 7.0 0.2587
0025 -0.53) 0.226 1,582 0.328 ©.337 0.090 0.632 0.131 0.320 0.043 12.9 7.0 0.0747
0026 -0.010 0.136 1,926 0.277 0.00§ 0.070 0.519 0.075 0.200 0.038 23.6 7.0 0.0014
0027 =0.100 0.131 1,007 0.153 Q9 Q.120 0.993 Q. 161 0.194 0.051 21.4 7.0 0.0033
o028 0.042 C.148 1,256 0.210 -0.034 0.122 0.796 0.133 0.267 0.056 8.6 7.0 0.2142
0029 =0.974 0.289 1,295 0.301 0.752 0.096 0.772 0.12789 0.287 0.041 3.7 7.0 0.8124
0030 -0.992 0.281 1.660 0.348 0.598 0.076 ©.602 0.127 0.275 0.038 2.5 7.0 0.9258
0031 1.178 0.133 1,438 0.222 -0.821 0.136 0.697 0.108 ©.264 0.068 12,2 7.0 0.0936
0032 ~0.907 0.302 1.161 0.300 0.781 0.113 0.861 0.223 0.300 0.047 10.7 7.0 0.1508
0033 -2.931 0.803 4.114 0.955 0.712 0.058 0.243 0.056 0.276 0.028 21.2 7.0 0.0036
0034 =-0.232 0.138 1,246 0.185 0.186 0.093 ©.803 0.119 0. 168 0.044 28.0 7.0 0.0003
0035 -0.733 0.224 2.404 0.412 0.30% 0.052 0.418 0.071 0.159 0.021 26.0 7.0 0.0006
5§20.1 245.0 0.0000
PARAMETER MEAN STN DEV
ASYMPTOTE 0.234 0.056
SLOPE 1.531 0.679
LOG(SLOPE) 0.348 0.3980
THRESHOLD -0.510 0.853

QUADRATURE POINTS AND POSTERIOR WEIGHTS:

1 2 3 4 5 [ ? 8 2 10
~0.2617D+01 -0.2014D+01 -0.1411D+01 ~0.80760+00 -0.2043D0+Q0 0©0.39%00+00 OC.10020+01 ©O.1605D+01 0©0.22090+01 0.2812D+01

POINT
WEIGHT 0.4784D-01 0.3486D-01 0.1963D-0t 0.15890+00 O, 19670+00 0©.3079D+00 0.1828D+00 0.4510D-01 0.6030D-02 0.2708D0-03
EXHIBIT D-4
ITEM PARAMETER ESTIMATES FOR PARAGRAPH COMPREMENSION; J-PARAMETER LOGISTIC MODEL

ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ OF PROB

0001 0.638 0.148 1,158 0.230 -0.5562 0.208 0.866 0.172 0.296 0.079 16.6 6.0 0.0162

0002 1.3982 0.135 0.857 Q. 1186 ~1.624 0.229 1.167 0.157 0.203 0.089 10.3 6.0 0.1111

0003 1.558 0.199 1,994 0.430 -0.781 0.146 0.501 0.108 0.282 0.068 18.5 6.0 0.00523

0004 0.412 Q. 145 0.840 . 160 ~0.480 0.242 1.180 0.226 0.242 0.084 20.9 6.0 0.0020

0005 0.675 0.103 1.240 0.178 ~0.464 0.124 0.806 Q.116 0.127 0.051 17.8 6.0 0.0067

0006 0.2587 0.174 1,033 0.248 =-0.249 0.216 0.988 0.232 ©.308 0.076 16.6 6.0 0.011%

0007 0.51% 0.125 0.828 0.136 -0.623 0.223 1.211 0.1989 0.201 0.080 7.4 6.0 0.2824

0008 0.692 0.113 0.62% 0.096 -1.109 0.278 1.600 0.245 0.196 ©.086 9.8 6.0 0.1332

0009 0.676 0.119 1.122 0.184 -0.603 0.170 0.891 0.146 0.188 0.071 14.4 8.0 0.02583

0010 ~0.306 0. 184 1.382 0.33% 6.221 ©.080 0.724 0.176 0.182 0.041 24 .4 6.0 0.0005

0011 0.482 0.117 0.511 0.089 -0.94) 0.32% 1,957 0.338 0.196 0.086 14.2 6.0 0.0269

0012 -0.202 0.202 1,272 0.339 0. 158 0.128 0.786 0.210 0.228 0.052 28.9 6.0 0.000t

0013 0.767 0.118 1.008 0.155 -0.761 0.189 ©.992 0.1563 0.186 0.076 8.4 6.0 0.2089

0014 0.218 0.139 0.840 0. 162 -0.2566 0.202 1.191 0.230 0.191 0.072 16.2 €.0 0.0131

0015 ~0.324 0.158 0.181 0.085 1.787 0.871 $.512 1.976 0.186 0.078 162.7 6.0 0.0000
387.2 80.0 0.0000

PARAMETER MEAN STN DEV

ASYMPTOTE 0.210 0.048

SLOPE 0.993 0.418

LOG(SLOPE) -0.118 0.549

THRESHOLD -0.419 0.766

QUADRATURE POINTS AND POSTERIOR WEICHTS:

1 2 3 4 13 € 7 8 -4 10
POINT ~0.40600+01 ~0.3159D+01 -0.22570+01 -0.1356D+01 -0.45510+00 0©.44800+00 O.1347D+01 0.2248D+01 0.3150D+0! ©.4051D0+01
WE ICHT 0.4815D-03 0.7:11D-02 0.42780-0% ©.13490+00 0©0.20830+00 0©.4796D-00 0,.1054D+00 ©0.1948D~-01 0.1773D-02 0.67390-04
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EXHIBIT D-5
ITEM PARAMETER ESTIMATES FOR AUTO AND SHOP INFORMATION; J-PARAMETER LOGISTIC MODEL

ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E, DISPERSN S.E. ASYMPTOTE S.E. CHISQ OF PROS
0001 0.496 0.122 0.376 0.073 =-1.320 0,454 2,661 0.520 0.221 0.09« 4.9 7.0 0.6753
0002 0.87% 0.118 0.734 0.111 -1,192 0.246 1,362 0.206 0.207 0.089 6.1 7.0 0.5339
0003 0.110 0.130 1,445 0.202 -0.076 0.095 .692 0.097 0.204 0.081 10.3 7.0 0.1716
0004 0.929 0.12% 0.877 Q.17 -1.388 0.295 1,478 0.256 0.228 0.096 €.6 7.0 0.4706
0008 0.308 0.128 1,877 Q.346 «0.156 0.078 0,506 0.088 Q.220 0.048 t1.8 7.0 0.1024
0006 =0.348 C.178 2.373 Q.414 Q.147 0.061 0.429 0.073 0.175 0.038 1.3 7.0 0.1232
7 -0.776 0.241 1.641 0.291 0.473 0.o088 0.609 0.108 0.258 0.039 19.8 7.0 0.0061
8 0.128 0.133 0.412 0.078 =0.303 0.383 2,429 0.460 0.194 0.084 4.9 7.0 0.6784
0008 0.235 0.119 0.318 0.064 -0.73? 0.445 3.142 0.629 0.189 0.083 16. 1 7.0 0.0241
0010 -0.002 0. 146 1,002 0.171 0.002 0.145 0,998 0.170 0.215 0.063 8.1 7.0 0.3234
0011 -0.283 C.198 0.708 0.153 0.358 0.228 1,417 0.307 0.252 0.07% 8.4 7.0 0.29%¢%
0012 0.052 0.129 0.478 0.084 -0. 108 0.280 2.092 0.368 0.174 0.076 10.8 7.0 0.1456
0013 0.134 0.108 1.002 0.132 ~0.133 0.118 0.988 0.132 0.138 0.082 8.6 7.0 0.2126
0014 =0.046 0. 158 1.323 0.260 0.03%8 0.11§ 0.756 0. 149 0.254 0.088 13.2 7.0 0.06878
0015 -0.428 0.174 1.227 0.209 0.349 0.104 0.818 0.139 0.19% 0.047 7.3 7.0 0.395%
0016 -0.413 0.173 1.362 0.228 0.303 0.096 0.734 0.123 0.195 C.046 7.8 7.0 0.3447
0017 -1.424 0.361 2.254 0.480 6.632 0.083 O.444 0.096 0.1986 0.028 e.5 7.0 0.20895
0018 -1.819 0.436 2.819 0.626 0.645 0.087 0.355 0.079 0.218 0.024 7.8 7.0 0.3528
0019 Q. 0.094 0.5%74 0.078 -0.513 0.197 1,741 0.237 0.130 0.0860 20.5 7.0 0.0046
0020 -0.438 0.191 0.972 0.179 0.450 0. 142 1.029 0.190 0.222 0.055 8.2 7.0 0.2126
0021 -0.91§ 0.268 0.900 0.197 1.017 0. 147 1,191 0.243 0.228 0.046 €.5 7.0 0.4847
0022 -1.120 0.266 1.811 G.J14 0.619 0.071¢ Q.582 0.09¢ 0.178 0.030 18.0 7.0 0.0120
0023 -1.420 0.239 2.099 0.317 0.677 0.051 0.476 0.072 1 0.0863 0.018 16.7 7.0 0.0195
0024 -1.798 0.412 1.541 0.3323 1.167 0.088 0.649 0.140 0.159 0.025 9.8 7.0 0.19%4
00258 -0.694 0.245 0.549 0.138 1.2686 0.283 . 1,822 0.462 0.196 0.064 2.2 7.0 0.9484
285.5 175.0 0.0001
PARAMETER MEAN STN DEV ‘
ASYMPTOTE 0. 196 0.042
SLOPE 1.223 0.697
LOC(SLOPE) c.029 0.821
THRESHOLD 0.o88 0.716

QUADRATURE POINTS AND POSTERIOR WEIGHTS:

1 2 3 4 6 (3 ? 8 9 10
POINT =Q.28480+Qt =0.21870+01 ~Q.18260+01 =~0,86400+00 =0.2024D0+00 O.45920400 O©.1121D+01 ©.1782D+01 0.2444D+01 0©.3106D+01
WEIGHT 0.81790-02 0.29230-01 O0.7460D0=-01 0,11220+00 0©0.35690+00 0.2198D+00 0.1098D+00 0.62720~01 0.16670=-01 0.22320-03

EXHIBIT D=6 .
ITEM PARAMETER ESTIMATES FOR MATHEMATICS KNOWLEDGE; J)~PARAMETER LOGISTIC MODEL

ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ DF PROS
0001 1.658 0.188 1.412 0.228 -1.178 0,158 0.708 O.114 0.197 0.086 35.3 7.0 0.0000
0002 0.782 0.112 0.84% 0.113 -0.930 0.182 1.189 0.160 0.179 0.079 19.1 7.0 0.0081
0003 0.115 0.114 1.212 0.162 -0.095 0.102 0.825 0.111 0.13% 0.049 6.0 7.0 0.5422
€004 0.312 Q. 181 1.500 0.21%5 =-0.208 0.118 0.667 0.096 0.290 0.057 13.0 7.0 0.0712
000% 3 0.112 0.610 0.084 -0.871 0.244 1.638 0.225 0.181 0.080 1.8 7.0 0.1018
0006 -0. 165 0. 146 1.637 0.230 0.10¢ ©.080 0.611 0.086 0.178 0.044 10.0 7.0 0.1869
0007 -0.t92 0.222 2,201 Q.468 0.08?7 0.088 Q.464 Q.08¢ 0.324 0,045 9.3 7.0 0.2326
0008 0.008 0.119 0.908 0.124 -0.010 0.1232 1.101 0. 151 Q.139 0.054 7.2 7.0 0.4129

9 0.0t 0.170 1,446 0.246 «0.010 0.119 0.691 0.118 0.305 0.064 5.1 7.0 0.6450
0010 -0.081 0.162 1.090 0.208 0.074 0.129 0.918 0.178 0.228% 0.061 19.0 7.0 0.0082
Q0+ : -0.582 0.247 1.031 0.232 0.585 0. 146 0.970 0.218 0.309 0.053 6.2 7.0 0.5160
0012 ~Q.584 0.166 1.671 0.236 0.349 0.066 0.598 0.084 0.133 0.03¢ 15.4 7.0 0.0208
c013 =0.91¢ ©.328 3.383 ©.800 0.269 0.057 0.29¢ 0.052 0.198 0.02€ 24.9 7.0 0.0009
0014 =1.154 0.268 .33 0.417 0.49¢ 0.080 0.428 0.076 0. 159 0.026 7.4 7.0 0.3837
0018 =1.045 0.301 0.949 0.23¢ 1.100 0.135 1./054 0.256 0.234 0.042 9.4 7.0 0.2223
Q016 -1,37% 0.411 2,944 0.720 0.467 0.050 0,340 0.083 0.30% 0.028 4.3 7.0 0.7814
0017 ~0.924 0.203 1.986 0.285 0,465 0.055 0.502 0.072 Q.119 0.025 14.0 7.0 0.0503
0018 =-1.299 0.337 .978 0.600 0.436 0.04a 0.336 0.068 0.211 0.025 7.4 7.0 0.3843
0019 84 0.229 1.428 0.249 0.450 0.102 0.700 0.122 0.295 0.0a1 20.1 7.0 0.0056
0020 -1.002 0.292 1.356 ©.300 0.729 0.095% 0.738 0.163 0,282 0.038 10,4 7.0 0.1640
Q021 -2.137 0.582 2.204 0.536 0.970 0.072 0.454 0.110 0.280 0.026 10.2 7.0 0.1772
0022 -2.718 C.614 3.101 0.598 0.876 0.05% 0.322 0.062 0.180 0.021 3.8 7.0 0.7987
0023 ~2.114 0.372 2.216 0.375 0.913 0.082 0.432 0.070 0.120 0.018 12.8 7.0 0.0537
0024 -1.337 0.287 1.182 0.21%8 1,132 0.091¢ Q.848 Q.15 0.127 ©.026 9.% 7.0 0.2150
00258 =2.177 0.457 2,368 0.452 0.919 0.087 0.422 0.080 0.152 0.021 12.8 7.0 0.0768

305.8 175.0 0.0000
PARAMETER MEAN STN DEV
ASYMPTOTE 0.208 0.068
SLOPE 1,764 0.778
LOC(SLOPE) 0.471 0.455
THRESHOLD 0.284 0.618
QUADRATURE POINTS AND POSTERIOR WEICHTS:
1 2 3 4 5 6 ? 8 9 10

POINT =0.28650+01 ~0.22000+01 ~0.1537D0+01 -0.8720D0+00 -0.20790+00 0,45630+00 O.1120D+01 Q.1785D0+01 0.2448D+01 0.31130401
WEICHT 0.30990-02 0.3214D-01 0.39046D=0t 0.13500+00 ©0.27910+00 0.2577D+00 0.14386D+00 0©.41050-01 O0.1706D-0t 0.7161D-02




EXHIBIT D-7
ITEM PARAMETER ESTIMATES FOR MECHANICAL REASONING; J3-PARAMETER LOGISTIC MODEL

ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ DF PROB
0001 1.162 0.128% 0.573 0.101 =-2.030 0.357 1,746 0.307 0.218 0.084 20.5 7.0 0.0047
0002 0.777 0.136 1.077 0.189 -0.721 0.182 0.928 0.163 0.232 ©.089 18.4 7.0 0.0105
0003 0.756 0.116 0.729 0.102 -1.037 0.226 1.372 0.192 0.194 0.085% 6.2 7.0 0.5144

~0.965 0.282 1.087 0.217 0.880 0.106 0.812 0.181 0.188 0.037 5.5 7.0 0.599¢
0005 0.005 0.122 0.882 0.122 -0.006 0.139 1,134 0. 1587 0.137 0.085% 4.8 7.0 0.8848

-1.517 0.483 1.802 0.408 0.946 0.118 0.624 0.1569 0.477 ©.031 5.9 7.0 0.5499
0007 ~0.650 0.281 1,462 0.342 Q.445 0.111 0.684 ©.160 0.334 0.044 4.9 7.0 0.677¢
Q008 C.286 C.115 1.202 ©.1862 =0.238 0.112 0.832 0.105% 0.1239 0.052 15.9 7.0 0.0262
0009 0.26 C. 121 0.586 0.087 -0.459 0.245 1.707 0.283 0.178 0.077 8.7 7.0 0.2770
0010 0.118 0.120 1.497 0.164 -0.079 0.085 0.668 0.073 0.126 0.040 24.9 7.0 0.0009
0011 0.181 0.148 0.483 0.089 «0.374 0.348 2.071 0.280 0.226 0.092 2.6 7.0 0.9211
0012 ~0.426 0.217 1.521 0.279 ©.280 C. 104 0.687 0.121 0.264 0.044 13.0 7.0 0.0706
0013 -0.085 C. 197 1.369 0.269 0.062 0.135 0.731 0. 143 ©0.300 0.057 6.8 7.0 0.4529
0014 =0.245 0.183 1.292 0.219 0.190 0.118 0.774 0.131 0.227 0.050 9.6 7.0 0.2088
0018 -0.066 0.134 0.817 0.136 0.072 0.139 1.091 0.161 0.150 0.056 2.6 7.0 0.9189
0016 =-0.020 Q. 144 0.578 0.101 0.035 0.245 1,730 0.302 0.180 0.075 4.1 7.0 0.7858
0017 =1.104 0.313 1.392 0.288 0.793 0.104 0.718 0. 149 0.32% 0.035 9.4 . 7.0 0.2269
0018 ~0.971 0.271 1.684 0.324 0.577 0.079 0.584 0.113 0.257 0.032 15.4 7.0 0.0313
0019 -3.332 1,275 2.551 0.91? 1.306 0.073 0.292 0. 141 0.342 0.022 8.1 7.0 0.3234
0020 -0.364 0.197 0.817 0.164 0.445 0.176 1,223 0.246 0.211 0.062 5.3 7.0 0.6239
0021 ~1,405 0.327 1.747 0.342 0.804 0.078 0.872 0.112 0.25% 0.029 1.3 7.0 ©.1222
0022 ~1.661 0.467 1.303 0.347 1.274 0.110 0.767 0.204 0.275 0.031 €.6 7.0 0.4748
0023 -0.99%5 0.223 1.273 0.222 0.782 0.083 0.785 0.137 0.124 0.031 12.4 7.0 0.0963
0024 -0.739 0.237 C.891 Q.191 0.830 ©.138 1.123 O.241 0.189 0.048 5.5 7.0 0.5961
0028 -1.200 ©.264 1.420 0.252 0.846 0.081 0.704 0.125 0.167 0.028 6.2 7.0 0.5136

234.4 175.0 0.0018
PARAMETER MEAN STN DEV
ASYMPTOTE 0.229 0.082
SLOPE 1,198 0.468
LOG(SLOPE) 0.103 0.412
THRESHOLD 0.228 0.764
QUADRATURE POINTS AND POSTERIOR WEIGHTS:
1 2 3 4 5 (3 7 8 9 10

POINT =0.37480+01 -0,28930+01 -0.2036D+01 <0, 1179D+01 -0.3232D+00 0.5333D+00 O.13800+01 0.2247D+01 0.31020+0¢ 0, 3959D+01

WEIGHT 0.1748D-03 0.49230-02 0©.5228D-01 0.1664D+00 0.3035D+00 0,30200+00 O.1544D+00 0.15520-01 0.80330-03 0.2834D-04

EXHIBIT D-8
ITEM PARAMETER ESTIMATES FOR ELECTRONICS KNOWLEDGE; J-PARAMETER LOGISTIC WMODEL

ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD $.E. DISPERSN $.E. ASYMPTOTE S.E. CHISQ DF PROB
0001 0.859 0.117 0.824 0.126 -1.042 0.211 1,213 0.185 0.197 0.086 2.9 7.0 0.8937
0002 0.287 0.173 1.654 0.354 =-0.173 0.126 0.605 0.128 0.36) 0.062 7.5 7.0 0.3748
0003 0.516 0.125 1,494 0.266 -0.345 0.112 0.669 0.118 0.209 0.063 3.0 7.0 0.88%¢C
0004 0.611 0.110 1,365 0.194 -0.448 0.107 0.733 0.104 0.154 0.0859 10.7 7.0 0.1496
0005 0.699 0.122 0.8%4 0.141 -0.782 0.198 1.118 0.176 0.208 0.086 7.0 7.0 0.4264
000! 0.37¢ 0,118 1.377 0.203 -0.273 0.105 0.726 0.107 0.1 0.057 18.0 7.0 0.0122
0007 0.215 0.154 1.255 0.231 -0.171 Q, 142 Q.797 0,147 0.262 Q.068 9.8 7.0 O.199¢
0008 0.273 0.120 0.859 0.118 -0.318 0.164 1,164 0.160 0.171 0.068 11.6 7.0 0.1138
0009 0.249 0.160 0.714 0.127 -0,349 0.263 1.400 0.249 0.264 0.092 11,1 7.0 0.1314
0010 =0.026 0.113 0.939 C.133 0.028 0.118 1.068 0. 159 0.121 0.081 6.4 7.0 O.4%44
0011 =0.907 0.320 0.853 0.238 1.063 0.177 1.172 0.327 0.277 0.082 10.8 7.0 0.1488
0012 -0.631 0.219 1,407 0.287 0.448 0.091 0.711 0.145% 0.192 0.04t 12.8 7.0 0.0762
0013 -0.610 0.192 1,026 0.203 0.595 0.112 0.97% 0.193 0.147 0.046 8.8 7.0 0.2883
0014 -0.248 0.163 0.39%6 0.085 0.625 0.344 2,524 0.543 0.181 0.07€ 14.9 7.0 0.0374
0015 -0.647 0.198 1.319 0.248 0.490 0.088 0.758 0.142 0.180 0.038 t11.8 7.0 0.1087
0016 -0.671 0.224 0.929 0.188 0.722 0.138 1.077 0.230 0.186 0.051 12.8 7.0 0,0733
0017 -2.140 0.750 0.774 0.2364 2.764 0.529 1.292 0.608 0.234 0.028 6.5 7.0 O.4886
0018 -0.452 0.150 0.734 0.127 0.6186 0. 146 1.362 0.236 0.121 0.050 8.8 7.0 0.2651
0019 -0.689 0.240 1.037 0.241 0.664 0.125 0.964 0.224 0.200 0.050 5.6 7.0 O0.5897
0020 ~1.587 0.396 1.392 0.350 1.140 0.102 0.718 0.181 0.186 0.028 9.0 7.0 0.2812

190.0 140.0 0.0032
PARAMETER MEAN STN DEV
ASYMPTOTE 0.199 0.058
SLOPE 1.062 0.32¢6
LOG(SLOPE) 0.010 0.341
THRESHOLD 0.263 ©.846
QUADRATURE POINTS AND POSTERIOR WEIGMTS:

1 2 2 4 5 6 ? 8 9 10

POINT -0.36030D+0t -0.2795D+01 -0, 1986D+01 -0.1177D+01 ~0,3680D0+00 ©.4409D+00 O.12500+01 0.20590+01 0.2867D+01 0.3E7ED+01

WEIGHT 0.3378D-03 0.66500-02 0©.4€320-01 0.1401D+00 0©.34270+00 ©.2916D+00 0.1184D+00 0.3931D0-01 0.12130-01 0.8018D0-03
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: EXMIBIT E-t !
. i
- ITEM INFORMATION STATISTICS FOR SUBTEST GENERAL SCIENCE; t-PARAMETER LOGISTIC MODEL
' MAX 1 MUM STANDARD POINT OF STANDARD MAX IMUM POINT OF AVERAGE INDEX OF
ITEM  INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS  INFORMATION RELIASILITY
0001 : 0.3087 0.0133 : ~2.3360 0.13258 H 0.0338 -0.0651 0.1017 0.0923
0002 0.3087 0.0133 ~1.5081 0.0981 ©.0703 -0. 1041 0. 1684 0. 1441
0003: 0.3087 0.0133 -1.4374 0.0987 : 0.0740 -0.1056 0.1742 Q. 1484
0004 : 0.3087 0.0133 -1.1458 0.0868 : 0.0892 ~0. 1088 0.1974 0.1649
0005 0.3087 0.0133 -1,38586 0.0836 0.0781 -0. 1067 0. 1807 0. 1530
0006 : 0.3087 0.0133 B -1.6855 0.1073 H 0.0612 -0,0882 0.1538 0. 1331
0007 ©0.3087 0.0133 -1,08596 0.0855 0.0935 -0.1032 0.2038 0.1693
0008 : 0.3087 0.0133 -1.7679 0.1038 0.0872 -0.0847 0. 1466 0.1278
0008 0.3087 0.0133 ~1,3934 0.0947 0.0763 -0. 1063 0.1778 0.1810
0010: ©.3087 0.0133 -1.3136 0.0923 : ©.0805 -0. 1069 0. 1843 0. 1586
0011 0.3087 0.0133 ~1.0774 0.0875 0.0826 ~0. 1037 0.2025 0.1684
0012: 0.3087 0.0133 ~0. 1168 0.0710 0.1228 -0.0154 0.2461 0.197§
0013: 0.3087 0.0133 -0.1811 0.0761 0.122§ -0.0201 0.2457 0.1872
0014: 0.3087 0.0133 -0.7301 0.0788 0.1082 ~0.,0843 0.2282 0.1838
0015: 0.3087 0.0133 -0.9881 0.0806 ¢ 0.0971 -0. 100, ©.2091 0.1729
0016 ©0.3087 0.0133 -0.8987 0.0811 0.1011 -0. 0959 0.2148 0.1768
0017: 0.3087 0.0133 -0.7271 0.0771 0.1083 ~0.0841 0.2253 0.1839
0018: 0.3087 0.0133 0.2874 0.0783 0.1212 0.0338 0.2438 0.1960
0019: ©. 3087 0.0133 0.0078 0.0730 0.1232 . 001 0.2486 0.1978
©020: 0.3087 0.0133 =0. 1001 0.0749 0.1229 ~0.0133 0.2462 0.1976
0021: 0.3087 0.0133 0.5101 0.0765 C.1156 0.0636 0.23859 0. 1909
0022: 0.3087 0.0133 ¢ 0.5508 0.0759 0. 1144 0.0678 0.2341 0. 1897
0023: 0.3087 0.0133 0.6019 0.0765 : 0.1128 0.0728 0.2318 o. 1882
0024: 0.3087 0.0133 1.2488 0.0838 0.0839 0.1068 0.1898 0. 1583
0025: 0.3087 0.0133 0.5488 0.0784 : 0.1146 0.0677 0.2342 0.1898
EXHISIT E~2
ITEM INFORMATION STATISTICS FOR SUBTEST ARITHMETIC REASONING; 1~PARAMETER LOGISTIC MODEL
MAX 1 MUM STANDARD POINT OF STANDARD MAX 1NUM POINT OF AVERAGE INDEX OF
ITEM  INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS  INFORMATION  RELIABILITY
0001 : 0.5342 0.0164 -2,0211 0.0848 0.0438 -0.0682 0. 1644 0.1337
0002: 0.5342 0.0164 ¢ -2.0841 0.1011 0.0395 -0.0622 0. 1448 0.1265
0003: 0.5342 0.0164 ¢ -1.0723 0.0718 0.1370 -0, 1405 0.2940 0.2272
0004 ¢ 0.8342 0.0164 ¢ -0.9098 0.0893 0.1560 -0, 1380 0.3163 0.2403
0005 0.5342 0.0166 -0.5848 0.0633 0.1873 ~0. 1099 0.3524 0.26 ‘
0006 : 0.5342 0.0164 «0.8477 0.06B4 0.1628 -0. 1348 0.3242 0.2448 |
0007 0.5342 0.0164 -1.1013 0.0643 0.1335 -Q. 1402 0.2898 0.2247 i
0008 0.5342 0.0164 -0.9343 0.0660 : 0.1532 -0. 1388 0.3130 0.2384
0009 0.5342 0.0164 -0.8130 0.0650 : 0.1668 -0.1328 0.3288 0.2472
0010 0.5342 0.0164 ¢ -0.7370 0.0647 0.1743 -0, 1262 0.3374 0.2523
0011 0.5342 0.0164 @ -0.5282 0.0684 : 0.1925 -0. 1007 0.3584 0.2638
0012: 0.5342 0.0164 -0.3570 0.0614 : 0.2036 -0.0718 0.3712 0.2707
0013: 0.35342 0.0164 ¢ -0.4237 0.0586 : 0.1998 -0.0837 0.3667 0.2683
0014 0.5342 0.0164 ¢ -0,3378 0.0638 : 0.2046 ~0. 0.3723 0.2713
0015: 0.8342 0.0166¢ ~0.5021 0.0638 0. 1948 -0.0968 0.3607 0.2651
00161 0.5342 0.0164 .3869 0.0873 0.2030 -0.0737 0.3706 0.2704
0017: 0.5342 0.0164 -0.1088 0.0872 : 0.2122 -0.0228 0.3812 0.2760
0018: 0.5342 0.0164 -0.0616 0.0878 0.2129 -0.0109 0.3820 0.2764
0019: 0.85342 0.0164 ¢ -0.2432 0.0876 0.2086 -0.0802 0.3770 0.2738
0020: 0.5342 0.0164 0.4689 0.0657 0.1968 0.0812 0.3634 0.2665
0021: 0.5342 0.0164 0.2913 0.0615 0.2067 0.0596 0.3748 0.2726
0022: 0.8342 0.0164 -0.1878 0.0602 : 0.2104 -0.0390 0.3791 C.2748
0023: 0.5342 0.0164 -0.1174 0.0576 : 0.2121 -0.0246 0.3810 0.2759
0024: 0.5342 0.0164 0.2014 0.0633 0.2100 0.0418 0.3787 0.2747
0025 0.5342 0.0164 0.1029 0.0605 0.2123 0.0216 0.3813 0.2760
0026: 0.5342 0.0164 0.0950 0.0606 : 0.2124 0.0200 0.3814 0.2761
0027 0.5342 0.0164 0.3243 0,0884 0.2082 0.0658 0.3731 0.2717
0028: 0.5342 0.0164 0.6704 0.0654 : 0. 1807 0.1193 0.2447? 0.2563
0029: 0.5342 0.0164 0.7239 0.0679 : 0.1786 0.1250 0.3389 0.2531
0030: 0.5342 0.0164 0. 1367 0.0626 0.2117 0.0286 0.3806 0.27%87




CRICR ORI S

EXHIBIT E-2
1TEM INFORMATION STATISTICS FOR SUBTEST WORD KNOWLEDGCE; 1-PARAMETER LOGISTIC MODEL
MAX 1 MUM STANDARD POINT OF STANDARD MAX 3 MUM POINT OF AVERACE INDEX OF
INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS INFORMAT JON RELIABILITY
0.5565 0.0148 H -2.2823 0.112% H 0.029% -0.0488 0.1228 0. 1084
0.5565 0.0148 : ~2.3024 0.1146 H 0.0286 =0.0474 0.1203 0.1074
0.5565 0.0148 : -1.9367 0.099¢ 0.0488 -0.0%741 0.1684 0. 1441
0.5565 0.0148 H =1.7462 0.0832 0.06236 =-0.0906 0. 1964 0. 1642
0.5565 0.0148 H -2.2291 0.1111 : 0.0219 -0.052% 0.1283 0.1145
0.5565 0.0148 t -1.6644 0.0912 : 0.0711 -0.0988% 0.2080 0.1729
0.5565 0.0148 : -1.6818 0.0832 : 0.0695 -0.0872 0.2063 0.1710
0.5565 0.0148 -1.5998 0.0897 : 0.0774 0. 1086 0.2191 0.1797
©.556% 0.0148 : -0.7663 0.0837 H 0.1774 -0.1324 0.3438 0.2558
0.5565 0.0148 : -2.0165 0.1036 H 0.04234 =0.0668 0.1871 0.1357
0.5568 0.0148 : -1.,2018 0.0762 H O.1241 =0, 1388 ©.2820 0.2200
0.5565 0.0148 : -1.5166 0.0783 : 0.0862 ~0. 1140 0.2322 0. 1888
0.5565 0.0148 s -1.5909 0.0842 : 0.0784 -0. 1066 0.2208% 0.1806
0.5565 0.0148 s -1.075% 0.0712 H 0.1402 -0. 1432 0.3013 0.2315
0.5566 0.0148 : =-1,1833 0.0790 : 0.12852 =0. 1384 0.2834 0.2208
0.5565 0.0148 : -1.1545 0.0706 t 0. 1301 -0, 1411 0.2893 0.2244
0.5568 0.0148 : =1.0247 0.0751 H 0. 1467 -0. 1436 0.3088 0.2389
0.556 0.0148 -1.1822 0.0743 s 0.1304 ~0.1411 0.2897 0.2246
0.5586 0.0148 ' ~0.6970 0.0623 : 0. 1846 -0, 1257 0.3520 0.2603
0.556 0.0148 H -1.3008 0.0801 : 0.1116 ~0. 1328 0.2665% 0.2104
0.556 0.0148 : -1.1071% 0.0699 : 0.1362 =0. 1426 0.2966 0.2287
©.556 0.0148 : -0.7231 0.0660 : 0.1820 ~0. 1284 0.3480 0.2587
0.556 0.0148 : ~0.3746 0.0638 H 0.2108 =-0.0778 0.2816 0.2762
©.556 0.0148 H =0.,24239 0.0550 H 0.2172 =0.0520 0.3888 0.2800
0.556 0.0148 H -0.3918 0.0576 H 0.2098 =0.0807 0.3804 0.2786
0.558 0.0148 H -0.5271 0.0654 H 0.2001 =0.1034 0.369% 0.2698
0.556 0.0148 : =-0.3418 0.0584 H 0.2127 -0.0713 0.3837 0.2773
0.5565 0.0148 -0.6292 0.0620 : 0. 1803 -0. 1180 0.3584 0.263¢
0.5565 0.0148 0.0775 0.0548 H 0.2215 0.0168 0.3929 0.2826
0.5565 0.0148 H 0.0024 0.0570 : 0.2220 000! 0.3844 0.2829
0.556 0.0148 : -1.5183 0.0881 H 0.0861 ~0.1138 0.2318 ©.1883
0.556 0.0148 0.04 0.0544 Q.2218 0.0107 0.394 0.2827
0.556 0.0148 : 0.2271 0.0582 0.2178 0.0488 0.3897 ©.2804
0.558 0.0148 s =-0.2069 0.0813 0.2185 =0.,0444 0.3905 0.2808
0.5565 0.0148 ¢ -0.0767 0.0660 H 0.2215 -0.0167 0.3939 0.282¢
EXHIBIT E-«
ITEM INFORMATION STATISTICS FOR SUBTEST PARAGRAPM COMPREHENSION; 1-PARAMETER LOGISTIC MODEL
MAX IMUM STANDARD POINT OF STANDARD MAX I MUM POINT OF AVERACE INDEX OF
INFORMAT ION - ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS INFORMATION RELJABILITY
0.3343 0.0168 : ~1,3611 0.0852 H 0.0818 =0.1104 0.18898 0. 1895
0.3343 0.0168 H ~2.1485 0.1223 ' 0.0406 -0.0736 0.1192 0. 1065
0.3343 0.0168 s -1,7081 0.1429 H ©.0618 =0.0984 0. 1581 0.1365
0.3343 0.0168 : -1,0613 0.0848 * 0.0893 -0.1085 0.2155 0.17723
0.3342 0.0168 t -0.9485 0.0894 : 0. 1054 =0, 1041 0.2243 0.1832
0.3343 0.0168 : -1.0314 0.0845% H 0.1008 ~0.107¢ 0.2179 0.1789
0.3342 0.0168 : ~1.1035 0.0869 : 0.0869 =0. 109€ 0.2121 0.1750
0.3343 0.0168 : ~1.3860 0.0918 : 0.0803 -0.1100 0.1876 0. 1580
0.3342 0.0168 : ~1.,1868 0.0930 t 0.0921 -0.1110 ©0.2051 0.1702
0.3343 0.0168 s =0.1536 0.0762 : 0.1325 -0.0218 0.2622 Q.,2077
0.3343 0.0168 H -1,1220 0.0831 H 0.0958 =0.1100 0.2105 0.1739
0.3342 0.0168 : -0.4171 0.0763 : 0.127% -0.0568 0.2552 0.2032
0.3343 0.0168 =-1.3064 0.0968 : 0.0850 -0.1110 0.1947 0.1630
0.3343 0.0168 : =0.7144 0.0811 H 0.1168 -0.0882 0.2403 0.1838
0.3343 0.0168 : 0.1186 0.0654 H 0. 1329 0.0169 0.2627 0.2080
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4 EXNIBIT E-8§
. ITEM INFORMATION STATISTICS FOR SUBTEST AUTO AND SHOP INFORMATION; 1-PARAMETER LOGISTIC MODEL
. MAX T MUM STANDARD POINT OF STANDARD MAX I MUM POINT OF AVERAGE INDEX OF
A ITEM  INEFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS  INFORMATION RELIABILITY
,
R
0001: 0.3274 0.0135 -1.2349 0.0814 0.0880 -0. 1101 0.1982 0. 1654
- 0002: 0.3274 0.013 : -1.5745 0.0862 : ©.0687 -0, 1038 0. 1684 0. 1441
0003: 0.32%74 0.01368 -0.5863 +0.0776 0.1183 ~0.0758 0.2430 0. 1955
. 0004 : 0.32%4 0.0138 -1.7199 0.0981 0.0608 -0.0976 0.1564 0.1345
0005 0.3274 0.0138 -0.7573 0.0805 0.1128 ~0.0904 0.2339 0.1895
3 0006 : 0.3274 0.013 : -0.1939 0.0785 0. 1294 -0.0270 0.2871 ©.2045
Fa 0007 : 0.3274 0.013 : -0.0742 0.0736 : 0.1304 ~0.0104 0.2586 ©0.2085
Te 0008 : 0.3274 0.013 : -0.6817 0.0711 0.1172 -0.0812 0.2401 0.1936
’ 0009 : 0.3274 0.013 : -0.7981 0.0721 0.1109 -0.0835 0.2312 0.1878
A 0010: 0.3274 0.013 : -0.5208 0.0747 : 0.1219 -0.0678 0.2467 0.1979
- 0011: 0.3274 0.013 : -0.3231 0.0702 0.1272 =-0.0441 0.2641 0.2026
. 0012: 0.3274 0.013 : -0.4987 0.0704 : 0.1226 ~0.0654 0.2477 0.19885
" 0013: 0.3274 0.013 : -0.4838 0.0787 0.1228 -0.0649 0.2479 0.1986
I 0014: 0.3274 0.013 : -0.5774 0.0766 0.1200 -0.0739 0.2440 0.1961
- 0015: 0.3274 0.013 : -0.0861 0.0739 0.1303 -0.0121 0.2588 0.2054
0016: 0.32%74 0.013 : -0. 1075 0.0786 0.1302 ~0.0181 0.2583 0.20853
0017 0.3274 0.013 : L3887 0.0789 : 0.1264 0.0487 0.2530 0.2018
0018: 0.3274 0.013 : 0.3331 0.0781 0.1270 0.0454 0.2638 0.2024
0019: 0.3274 0.013 : -0.7331 0.07561 0.1139 -0.0884 0.2354 0.1905
0020: 0.3274 0.013 : -0, 1001 0.0719 0.1303 ~0.0140 0.2584 0.2083
0021: 0.3274 0.013 : 0.3410 0.0718 0.1268 0.0464 0.2536 0.2023
0022: 0.3274 0.013 : 0.352 0.0788 : 0.1266 0.0479 0.2532 0.2020
0023: 0.3274 0.013 : 0.8783 0.0831 : 0.1072 0.0888 0.2259 0.1843
0024: 0.3274 0.013 : 0.9385 0.0842 0.1043 0.1020 0.2218 0.1816
0025: 0.3274 0.0138 0.3640 0.0708 0.1263 0.0493 0.2528 0.2018
EXMIBIT E-6 .
ITEM INFORMATION STATISTICS FOR SUBTEST MATHEMATICS KNOWLEDGE; 1-PARAMETER LOGISTIC MODEL
MAX 1 STANDARD POINT OF STANDARD MAX I MUM POINT OF AVERAGE INDEX OF
ITEM  INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS  INFORMATION RELIASILITY
000 0.4979 0.0180 : -1.6700 0.0886 0.0702 -0. 1007 0.1976 0. 1650
000 0.4379 0.0180 : -1,1866 0.071% 0.118% -0. 1340 0.2656 0.2089
. 000 0.4879 0.0180 : -0.4393 0.0633 0.1859 -0.0818 0.3468 0.2575
- 0004 : 0.4979 0.0180 : -0.8375 0.0671 : 0. 1548 ~0. 1283 0.3099 0.2366
g 000! 0.4979 0.0180 : ~-1.0073 0.0661 0.1377 -0. 1353 0.2893 0.2244
& 000 0.4979 0.0180 : -0.31857 0.0640 0.1820 -0.0608 0.3541 0.2615
b 000 0.4979 0.0180 : -0.6171 0.0648 : 0.1740 -0.1072 0.3326 0.2496
g 000 0.4979 0.0180 : ~0.3452 0.0698 0.1907 -0.0660 0.3525 0.2606
., 000 0.4979 0.0180 : -0, 6838 0.0643 0.1687 -0.1149 ©.3263 0.2461
o 00 0.4979 0.0180 -0.4471 0.0610 0. 1854 ~0.0831 0.3463 0.2872
N 00 0.4979 0.0180 -0.2384 0.0568 0.1948 -0.0466 0.357§ 0.2633
™ 00 0.4879 0.0180 : 0.0619 0.0647 0. 1984 0.0123 0.3617 0.2666
] 00 0.4979 0.0180 : -0. 1597 0.0663 0.1969 -0.0316 0. 3600 0.2647
> 00 0.4979 0.0180 : 0.1981 0.0672 0.1961 0.0384 0.3590 0.2641
. 00 0.4979 0.0180 0.3190 0.0869 0.1918 0.0614 0.3539 0.2614
p. 00 ©.,4979 0.0180 -0.1848 0.0624 : 0.1963 ~0.0364 0.3583 0.2643
3 00 0.4979 0.0180 : 0.2626 0.067¢ 0. 1940 0.08511 ©0.3568 0.2628
e oo 0.4979 0.0180 : 0.0125 0.0683 0.1986 0.0028 0.3620 0.2658
“ 00 0.4879 0.0180 : - =0.2497 0.0599 : 0. 1945 ~0.0487 0.3570 0.263¢
b 60 0.4979 0.0180 : 0.0729 0.0590 : 0.1983 0.0145 0.3616 0.2656
. 00 0.4979 0.0180 0.2993 0.0592 0.1826 0.0578 0.3549 0.2618
{x 00! 0.4879 0.0180 0.5958 0.0680 0.1756 0. 1045 0.3345 0.2507
o 00 0.4879 0.0180 : 0.7976 0.0737 0. 1586 0.1284 0.3144 0.2392
P 00 0.4979 0.0180 : 0.7950 0.0670 0. 1589 0.1282 0.3147 0.2394
&) 0062 0.4979 0.0180 0.6807 6.0711  : 0. 1689 0.1148 0.32866 0.2462
>.
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EXHIBIT E-7
ITEM INFORMATION STATISTICS FOR SUBTEST MECHANICAL REASONING: 1-PARAMETER LOGISTIC MODEL

MAX I MUM STANDARD POINT OF STANDARD MAX 1MUM POINT OF AVERAGE INDEX OF
ITEM INFORMATION ERR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS INFORMAT ION RELIABILITY
0001 0.2808 0.0120 : ~2,2077 0.1198 H 0.0382 -0.073% 0.1078 0.0970
0002: 0.2809 0.0120 s -1.4062 0.0973 H 0.071% -0.1018 0. 1665 0. 1427
0003 0.2809 0.0120 : ~1.4770 0.0983 H 0.0683 -0.1011 0.1612 0.1389
0004 : 0.2809 0.0120 H 0.4054 0.0791 H 0.108 0.0479 0.2220 0.1817
0005: 0.2809 0.0120 H ~-0.3578 0.0800 s 0.1089 -0.0427 0.2233 C. 1825
0006 : 0.2809 0.0120 H -0.4784 0.0748 H 0. 1064 =0.05867 0.2196 0. 1801
0007: 0.2809 0.0120 : -0.397% 0.0780 : 0. 1082 -0.0470 0.2222 0.1818
0008 : 0.2809 0.0120 ' -0.6572 0.0881 H 0.1017 «0.0724 0.2126 0.1783
0009: 0.280% 0.0120 : -0.8222 0.0816 3 0.0862 =-0.0880 0.2044 0.1697
0010: 0.2809 0.0120 -0.4422 0.0855 H 0.1073 =0.0518 0.2209 0.1809
0011 0.2809 0.0120 -0.8089 0.0795 H 0.0967 =0.0841 0.2082 0.1702
0012: 0.2809 0.0120 H -0.3651 0.0820 H 0. 1088 =0.043 0.223¢ 0.1824
0013: 0.2809 0.0120 : -0.6989 0.0838 H ‘0. 1004 -0.078% 0.2107 0.1740
O0t14: 0.2809 0.0120 : -0.3666 0.0816 H 0, 1087 ~0.0436 0.2231 0.1824
O01t5: 0.2809 0.0120 H -0.3089 ©.0805 3 0.1097 =0.0373 0.224% 0.1832
0016: 0.2809 0.0120 : -0.4240 0.0771 H 0.10786 =0.049 0.2214 0.1813
0017: 0.2809 0.0120 H -0.0604 0.0763 H 0.1120 ~-0.00862 0.2279 0. 1886
0018: 0.2809 0.0120 H -0.0071 0.0780 : 0.1121 «0.000! 0.2280 0.1857
0019: 0.2809% 0.0120 H 0.3380 0.C734 : 0. 1092 0.0404 0.2238 0.1829
0020:; 0.2809 0.0120 H -0.112% 0.0778 H 0.1117 =-0.0138 0.227% 0. 18583
0021: 0.2808 0.0120 H 0.2806 0.0796 H 0.110% ©.0304 0.2257 0.1841
0022: 0.2809 0.0120 H 0.4861 0.0768 H 0.1063 0.0564 0.2194 0.1799
0023: 0.2809 0.0120 : 0.6281 0.0872 H 0.1025% 0.0700 0.2138 0.1762
0024: 0.2809 0.0120 : 0.3320 0.0803 H 0.1093 0.0398 0.2239 0.1830
0025: ©.2809 0.0120 H 0.5645 0.0888 : 0. 1042 0.0B41 0.2165 ©.1780
-_' Al
> EXHIBIT E-8
: ITEM INFORMATION STATISTICS FOR SUBTEST ELECTRONICS KNOWLEDGE; 1-PARAMETER LOGISTIC MODEL
MAX 1 MUM STANDARD POINT OF STANDARD MAX I MUM POINT OF AVERAGE INDEX OF
1TEM INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS INFORMATION RELIABILITY
0001 : 0.2919 0.0142 : =-1,5491 ©.1007? H 0.0663 =0.1011 0.159% 0.1376
0002: 0.2919 0.0142 =-1.0686 0.0897 : 0.0891 ~0.0998 0. 1851 0.1633
0003: 0.2919 0.0142 : «0.9294 0.08%« H 0.0982 «0.0938 0.2042 0.16956
0004 : 0.2819 0.0142 H -0.8417 0.0897 : 0.0947 -0.0945 0.2034 0.1690
0005: 0.2919 0.0142 : -1.3232 0.0942 H 0.0772 =0. 104 0.1769 0.1803
0006 0.2918 0.0142 : -0.7300 0.0864 : 0.1029 =0.0807 0.2185 0.1773
0007: 0.2919 0.0142 : -0.8106 0.0848 H 0.0999 ~0.086€ 0.2112 0.1%44
0008 : 0.2918 0.0142 : -0.7227 ©.0830 H ©.1031 ~0.0801 0.2189 0.17%6
0009 0.2918 0.0142 H -0.98301 0.0831 H 0.09851 -0.08239 0.2041 0.1868%
0010: 0.2919 0.0142 H -0.2300 0.0795 : 0.1150 -0.0289 0.2333 0.1892
0011 0.2919 0.0142 : 0.2096 0.0737 : 0.11562 0.0264 0.2337 0.1894
0012: 0.2919%9 0.0142 : 0.1202 0.0798 H 0.1160 0.0153 0.2348 0.1802
0013: 0.2819 0.0142 H 0.3370 0.0797 H Q.1134 0.0417 0.,2310 0.1876
00i4: 0.2919 0.0142 H -0.053%5 0.0716 : 0.1163 -0.0068 0.2353 0.190%
. 0015: 0.2919 0.0142 B 0.2821 ©.0813 H 0.1143 0.0352 0.2323 0. 1885
- 0016: 0.2919 0.0142 : 0.3042 0.0780 H 0.1140 0.0378 0.2318 0. 1882
= 0017: 0.2919 0.0142 H 1.1337 0.0817 H 0.0861 0.1017 0. 1906 0.18601
-~ 0018: ©.2919 0.0142 H 0.3233 0.0784 B 0.1136 0.0401 0.2313 0.1879
[ 0019: 0.2919 0.0142 H 0.2406 0.078% B 0.1148 0.0302 0.2331 0. 1891
. 0020: 0.2919 0.0142 0.9106 0.0868 H 0.0959 ©.0828 0.,2083 0.1703
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EXHIBIT E-y
ITEM INFORMATION STATISTICS FOR SUBTEST GENERAL SCIENCE: 2-PARAMETER LOGISTIC MODEL
MAX T MUM POINT OF STANDARD MAX | MUM POINT OF
! INFORMAT ION MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS
0001: 1.6365 0. : -1.4190 0.0900 H 0.0787 -0.07 0. 0.
0002: .7989 0. : -1,1272 0.0872 : 0. 1808 =0. 1597 0. 0.
0003: 1.4700 0. s =0.9416 0.0604 i 0.2888 ~0.2147 0. 0.
0004 : Q.4409 0. : -1.028?7 0.1028 : 0.1242 -0, 1268 0. 0.
000S: 0.5923 0. : =1.1075 0.09985 : 0,1413 ~0. 1483 0. 0.
0006: 1.8133 0. ' -1.0329 0.0605 : 0.22%8 =0. 1058 0. 0.
©007: 0.5564 0. H -0.8951 0.0834 s 0.1826 -0. 1407 0. 0.
Q008: 0.2861 0. s -1.68214 0.1643 s ©.070% =0. 1047 o. 0.
0009 : 0.7626 0.1701 : ~-1.0896 0.0854 : 0.1717 «0. 1634 0. 0.
0010: 0.5663 0.1270 [ =-1.0868 0.0973 3 0, 1403 =0. 1441 0. 0.2
0011: 0.6537 0.1297 : =0.8713 0.0746 : 0.187 =0. 1536 0. 0.2
0012: 0.1630 0.0487 H =0.1877 0.0965 : 0.0648 =0.0118 0. 0.
0013: 0.52380 0.1158 s =0. 1800 0.0887 : 0.2121 -0.0377 o. 0.
O01a: 0.3212 0.0758 H =-0. 7406 0.08238 : 0.1117 =0.0878 0. 0.
0015: 0.2072 0.0611 : =1, 1455 0.1547 : 0.0657 -0.0817 0. 0.
0016: 0.2742 0.0631 s =0.9500 0.1168 ¢ 0.0898 =-0.0908 0. 0.
0017: 0.2300 0.0806 H -0.8223 0,1138 H 0.0808 -0.0728 0. O.
0018: 0.5662 0.1141 : 0. 1468 0.0853 : 0.2241 0.0321 0. 0.
0019: 0.2289 0.0599 H -0.0189 0.0888 3 0.0913 =0.0018 0. ]
0020: 0.3328 0.0729 : =0. 1364 0.0718 : 0.1320 -0.0183 0. [+]
0021: 0.2048 0.0497 : 0.5648 0.1116 : 0.0773 0.0481 0. 0.
0022: O. 1591 0.0421 : 0.68860 0. 1387 : 0.059% 0.0487 0. ]
0.1343 0.0369 : 0.8078 0. 1821 : 0.0496 0.0482 0. [}
0.2673 0.0589 : 1,2843 0. 1608 : 0.0748 0.0991 0. [}
0.2218 0.0621 : 0.5834 C. 1282 : 0.0821 0.0841 o, 0
EXHIBIT F=2
I1TEM INFORMATION STATISTICS FOR SUBTEST ARITHMETIC REASONING; 2-PARAMETER LOGISTIC MODEL
MAX I UM POINT OF STANDARD MAX I MUM POINT OF
INFORMAT ION MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS
0.2222 -] : ~2,7519 0.4983 : 0.0229 =Q.0844 0. 0.
0.6835 0. : -1,9 0.2326 : 0.0478 -0.0676 0. 0.
1.9872 0. : -0.88650 0.0414 : 0.4042 =0. 28 0. 0.
2.2332 0. : ~0.7470 0.0373 : 0.5513 =Q.2878 0. 0.4
0.9836 0. : -0.5661 0.0478 s 0.3313 =0.1613 0. 9.3
0.8031 Q. : =0.7903 0.0%89 s 0.2380 -Q. 1687 0.4 0.
0.2178 0. : -1,4558 0.17680 : 0.0881 -0.0897 0.1 0.1
0.8074 0. s -0.8€20 0.0618 B 0.2210 =0.1724 0.4 0.2
0. 8402 0. : -0.7559 0.0564 H 0.2509 =0.1707 O.a 0.3
: 1.3062 0.2 : =0, 6589 0.0438 : 0.23959 =-0.2098 0.6 0.386
0044: 3.1908 0.4 : ~0.5019 0.0325% : 1.0585 -0.2848 1.1 0.5
Q012: 0.8672 0.1 : -0.3726 0.0490 : 0.3237 «Q. 1064 0.8 0.3
Q013: 0.4878 0.0 : -0.4528 0.0628 : 0. 1744 =0.0802 0.3 0.2
Q0t4: 1,200t 0.1 : -0, 3583 0.0437 s 0.4487 =-Q. 1273 0.6 0.3
Q01S8: 1,248 0.204 H =0.4853 0.0432 H 0.4297 =Q. 1670 Q.6 0.3
0016: 0.3714 0.07%9 : ~0.4091 0.0685 : 0.1414 =-0.0609 0.2 0.2
Q017: 0,399 0.0802 : =0.1279 0.0675 : 0. 1585 ~0.0212 0.3 0.2
0018: 0.3619 0.0754 : -0.0612 0,0721 : 0. 1442 =0.0094 0.2 0.2
0019: 0.4084 0.0841 H =0.2718 Q.0682 s 0. 1894 ~0.045 0.3 0.2
0020 ©.6562 0. 1086 3 0.2964 0.0638 : 0.2454 0.0921 0.4 0.3
0021: 0.4997 0.0920 : 0.2668 0.0729 : 0. 1946 0.0520 0.3 0.2
0022: 0.6101 0.1 =0.2185 0.0886 : 0.2389 =-0.0502 0.4 0.2
0023: 0.357¢ 0.0 =-0Q. 1344 0.0699 : 0. 1420 =0.0203 0.2 0.2
0024: 0.6357 0.1 0.1471 0.0656 : 0.2514 0.0352 Q.4 0.3
0025: 0.5137 0.0 0.0745 0.0662 : 0.2045 0.0152 0.37 0.2
0026: 0.477% 0.0 0.0721 0.0661 ¢ 0.1902 0.0141 0.2 0.2
0027: 0.6794 0.1 0.2532 0.0629 : 0.26239 0.06286 0.4 0.3
0028: 0.2160 0.0l 0.7798 0.1083 : 0. 1084 0.0897 0.2 0.1
: 0.3303 0.0 0.829¢ O.1341 H ©.1103 0.09863 0.2 0.1
0030: 0.3735 0.0 O.14238 0.0788 H 0. 1481 0.0228 0.2 0.2




EXHIBIT F-2

ITEM INFORMATION STATISTICS FOR SUBTEST WORD KNOWLEDCE; 2-PARAMETER LOGISTIC MODEL
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MAX I MU STANDARD POINT OF STANDARD MAX 1 MUM POINT OF
INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS
1.3743 0.3191 : -1.7713 0.1097 0.05 =-0.2000 0. 0.2
1.3686 0.3043 : -1.7870 0.1112 H 0.0498 =-0.2000 O. 0.209
1.8436 0.3581 : -1,4627 0.0702 : 0.0762 -0.1411% 0. 0.2
: 0.4017 0.0981 : -1.8996 0.1793 : 0.052¢ -0,0859 -8 0.4
0005 : 1.4183 0.2895 i ~1.,7250 0.1027 ' 0.0454 -0.1036 C. 0.2
0006: 2.6880 0.8344 : -1,2288 0.0503 : 0.0913 =-0.0691 0. 0.3
0007 0.6528 0.1387 : -1.5918 0.1172 : 0.0786 =-0.1C25 0. 0.1
0008: 2.3458 0.4644 : =-1,2063 0.0497 : 0.1161 -0.098562 0. 0.3
0008 : 0.5732 0.1044 H -0. 7902 0.0723 ¢ 0.1790 -0.1370 0. 0.2
0010: 1.9449 0.3693 B ~1.5020 ©.0728 : ©.0637 =0.1270 ©. 0.2
Q011: 1,2280 0.2253 : -1,0259 0.0892 : 0.2256 =0. 1901 0. 0.332
0012: 0.5529 0.1182 : ~1.5102 0.1207 H 0.0868 -0.1146 0. 0.1
0013: 1.1808 0.2447 H -1.3272 0.0745 : 0.1189 ~0.1247 0. 0.28
0014: 1.0676 0.1917 : =-0.9508 0.0594 : 0.2391 -0.1934 0. 0.3
001t5: 1.8875 0.3381 : =-0.9603 0.0483 : 0. 30! -0.2188 0. 0.2
0016: 0.7019 0.1241 H -1,1033 0.0772 H 0. 1559 =-0. 1560 0. 0.2
0017: 1.8654 0.3280 : -0.8412 ©.0450 : 0.4016 =-0.2538 0. 0.4
0018: 1.1009 0.2008 : =1.0081 0.0898 : 0.2230 =0.1885 0.4 0.3
0018: 0.5154 0.0964 H ~0. 7445 0.0713 : ©.1683 =-0.1239 0.3 0.2
0020: 1.7273 0.3084 : -1.0452 0.0522 : 0.2313 =0. 1844 0.5 0.3
0021: 0.710« 0,1489 H =1.0594 0.0751 : 0.1651 -0.1592 0.3 0.2
0022: 0.9761 Q.1743 : -0.6783 0.0514 : 0.3039 =-0.1783 0.5 0.
0023: 0.8170 0. 1401 s -0,3911 0.0523 : 0.303% =-0. 10€5 0.5 0.
0024: 0.2329 0.0511 H -0.359%¢ 0.0863 : 0.0306 =-0.0364 0.1 0.
0025: 0.3472 0.0731 H ~0.4817 0.0758 : 0.1299 -0.0678 0.28§ 0.
0026: 0.9588 0.1582 : =0.5104 0.0518 : 0.3343 -0.1478 0. ba. 0.3
0027: 0.3382 0.0668 H -0.4417 0.0784 : 0.1282 ~0.0604 0.266 0.2042
0028 0.4646 0.08948 : =0.7130 0.0760 : 0. 15 ~0.1123 0.307 0.23
0029: 0.1645 0.0289 : .0568 0.1002 H 0.0656 . 0042 0. 143 0.12
0.2720 0.0583 : =0.0532 0.0810 : 0.1084 =-0.0064 0.221 0.18
1,3612 ©0.3020 H -1.2251 0.0760 : 0.1486 =-0.1387 0.456 0.31
0.1385 0.0368 : =-0.0081 0. 1088 ¢ 0.0562 -0.0006 0.123. 0.10
0,2926 0.0617 H 0.2187 0.0868 : 0.1 0.0276 0.2340 0.18
0.4638 0.0887 : -0.2718 0.0692 : 0.1807 =0.0499 0.3371 0.25
0.9418 0.1598 : -0. 1146 0.0520 : 0.3 -0.0365 0.5785 0.36
EXHIBIT F-4
ITEM INFORMATION STATISTICS FOR SUBTEST PARAGRAPH COMPREHENSION; 2-PARAMETER LOGISTIC MODEL
MAX I MUM STANDARD POINT OF STANDARD MAX I MUM POINT OF
INFORMAT ION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS
0.5308 0.1115 : -1.1952 0.0947 : 0.12 -0.1370 0. 0.
0.5419 ©.133% : -1.8438 0.1516 : 0.08 -0.0821 0. o.
1.8524 0.4248 : =-1.1829 0.0587 : 0.14 -0.1262 0. 0.
0. 3096 0.0669 B =-1.0964 0.1128 : 0.0 =0.1045 0.2 0.
0.8408 0.1532 : -0.7567 0.0666 : 0.2 -0.1708 O.4 0.
0.2195 0.0712 H -1,0557 0. 1081 H 0.0962 =-0.1083 0.2 0.
0.3559 0.0749 H -1.0902 0.1079 H 0.10 -0.1134 0.2 0.
0.2470 0.0616 : -1.,5356 0.1682 : 0.06 =0.0980 0.1 0.
0.6657 0.1312 H =0.9904 0.0780 ' 0.1705 -0.1569 0.3 0.
0.4750 0.0928 : -0.1508 0.0659 : 0.188¢ -0.0287 0.3 0.
0. 1529 0.0431 s =-1.,4933 0.2030 : 0.0454 -0.07356 0.1 0.
0.3329 0.0692 : =0.4343 0.0808 : 0.1262 ~0.0586 0.2 0.
0.6102 0.1254 : =-1.,1088 0.0891 : 0.1436 =0. 1480 0.3 0.
0.3042 0.0663 : =0.7532 0.0997 : 0.1058 ~0.0852 0.2 0.
0.0127 0.0083 : 0.2820 0.3419 : 0.0061 0.0018 0.0 0.
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.-. EXHIBIT F-§
:.T' ITEM INFORMATION STATISTICS FOR SUBTEST AUTO AND SHOP INFORMATION; 2-PARAMETER LOGISTIC MODEL
_". MAX I MUM STANDARD POINT OF STANDARD MAX 1 MUM POINT OF AVERAGE INDEX OF
o ITEM INFORMAT ION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS INFORMAT ]ON RELIASILITY
LS
I 0001: 0.0888 0.0328 : =2.0322 0.3569 H 0.0255 =0.0568 0.0817 ©.0582
v 0002: 0.4099 0.1101 : -1,4593 0.1483 : 0.0836 =0.1148 0.2040 0. 1694
[ 0003 0.8370 0.1660 : -0.5081 0.0511 : 0.2950 -0. 1343 0.4966 0.3318
it 0004 : 0.377% 0.12721 H -1.6328 0.2000 : 0.0688 =0.1038 0.1763 0.1499
! 0005: 1.58788 0.3828 : =-0.5709 0.0413 f 0.5077 «0.2167 0.7367 0.4242
} 0006: 1.3885 0.2917 ' -0.2338 0.0437 ' 0.5367 ~0.0838 0.7441 0.4267
) 0007 0.4383 0.0902 t =-Q.1002 0.0658 H ©.1734 ~0.0179 0.3251 0.2454
L 0008: 0.0829 0.0268 : -1,0583 Q. 1992 : 0.0303 ~0.0378 0.0714 0.0666
N 0009: 0.047 0.0186 : -1.6782 0.3829 : 0.0168 =0.0332 0.0407 0.0391
i, 0010: 0.4295 0.0963 : -0, 5005 0.0675 ! Q. 1585 =0.0815 0.3061 0.2344
0011: 0.1813 0.0470 : =0.3790 Q.09586 : 0.0707 ~Q.0307 0.1538 0.1333
r 0012: 0.1120 0.0322 : =-0.7046 0. 1405 : 0.0428 =0.0351 0.0974 0.0888
0013: 0.5636 0.1077 : -0,4589 0.0608 : 0.2080 ~0.0928 0,3792 0.2749
0014: 0.6137 0. 1440 ! -0.5166 0.0584 : 0.2202 ~0. 1084 0.2397 0.28486
0015: 0.4880 0.1011 : -0.1153 0.0622 : 0.1926 ~0.0224 0.3536 0.2612
Q018: 0. 5802 0.1186 =0. 1404 0.0582 : 0.2297 ~0.0314 0.4082 0.2884
0017: 0.6814 0.1392 H 0.2227 0.0680 t 0.2663 0.0585 0.4536 0.3120
0018: 0.6196 0.1285% : 0.2153 0.0710 : 0.2427 0.0501 0.4230 0.2973
0019: 0.1682 0.0424 : -0.9177 0. 13568 : 0.0593 ~0.0613 0.1330 0.1174
Q020: 0.2866 0.0648 3 -0.1149 0.07686 : 0.1140 ~0,0144 0.2313 0.1879
0021: 0.1601 0.0381 : 0.4610 0.1147 : 0.0620 0.0330 ©.1370 Q.1205
002 0.5965 0.1110 : 0.2393 0.0692 H 0.2328 0.0838 0.4101 0.2908
002 1.2036 0.2112 : 0.5381 0.0637 3 0.40 0.1763 0.6276 0.3886
002 0.2772 0.08569 : Q.9795 0.1248 H ©.0892 0.0929 0. 1935 0.1821
0025: 0.0798 0.0239 : 0.6626 0. 1669 : 0.03 0.0244 0.0722 0.0674
EXHIBIT F=-6
ITEM INFORMATION STATISTICS FOR SUBTEST MATHEMATICS KNOWLEDGE; 2-PARAMETER LOGISTIC MODEL
MAX 1 MUM STANDARD POINT OF STANDARD MAX 1 WM POINT OF AVERAGE INDEX OF
I1TEM INFORMAT 10N ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFPECTVNESS INFORMATION RELIABILITY
0001 2.0692 0.797¢ =1,1330 0.C848 H 0.1690 ~0. 1428 0.6102 0.3790
0002: 0.5249 0.1386 : -1, 1641 0.1093 : 0.1247 -0.1376 0.2776 0.2173
b, * 0002: 0.8148 0.1820 : -0,4471 0.0491 : 0.2960 =0.1191 0.4954 0.3313
W 0004 : 1.2429 C.2411 ' =0.7201 0.0460 : 0.3870 -0.2108 0.5954 0.3732
. 0005 : 0.2365 0.0606 : -1.,269% 0. 1482 : 0.0688 -0.0921 0. 1564 0.1383
- 0006 : 1.2389 0.2134 : -0.3540 0.0419 ! 0.4605 ~0. 1288 0.6742 0.4027
.- 0007 1.3634 0.3042 : -0.5656 Q.0388 H 0.4458 -0.1977 0.6733 0.4024
.. 000! 0.4079 0.0796 s -0.238 0.0661 : 0. 1559 ~0.0616 0. 3005 0.2311
- o209 0.9247 0.191% : =0.6337 0.0497 : 0.2992 -0.1666 0.5101 0.3378
. 001G 0.5264 0.122% : ~0.4699 0.0891 : 0.1940 =0.0904 0.3893 0.2642
- - 0011 0.2333 0.0885 : -0.2766 0.0823 : 0.0917 =0.0284 0.1927 0.1616
b 0012 0.9729 0.1587 t -0.0470 0.0494 ' 0.3877 =0.0154 0.5938 0.3726
‘ 0913 2.2109 0.3733 : ~0.2718 0.0368 H 0.8403 -0. 1392 0.9943 0.4986
0014 1.0818 0.1978 H 0.081% 0.0542 : 0.4229 0.0178 0.6309 0.3869
v 0015: 0.1432 0.0380 : 0.5560 0.1262 t 0.0549 0.0354 0.1230 0.1096
- 0016 0.8398 0.1784 ! -0.2387 0.0801 : 0.3262 ~0.0690 0.5267 0.J460
L. 0017: t.1109 0.1794 : 0. 1007 0.0808 : 0.4408 0.0358 0.6496 0.3938
§ 0018: 1.1718 0.2200 B =-Q.1037 0.04886 H 0.,4647 ~0.0381 0.6736 0.402%
.- 0019: 0.4259 0.0821 : -0.2818 0.0640 B 0.1658 -0.0482 0.3180 0.22985
b - 20: 0.3104 0.06%4 : 0.0858 0.0791 ' 0.1236 0.011§ 0.2474 0. 1983
b, 0921 0.2810 0.0558 : 0.3893 0.0999 : 0.0971 0.0419 0.2027 0.1685
L 0022: 0.5233 0.095% : 0. 5401 0.087€ B 0. 1880 0. 1007 0.3520 0.2604
- 0022 0.5569 0.0954 0.7254 0.0884 : 0.1818 0. 1287 0.3488 0.2586
" 0024: 0.2524 0.0%02 0.9926 0.1220 0.0821 0.0876 0.1797 0.1523
h. 0025: 0.4801 ©.0918% 0. 6484 0.0943 0.1660 ©.1081 0.3210 0.2430
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a3 EXHIBIT F-7
E' . ITEM INFORMATION STATISTICS FOR SUBTEST MECHANICAL REASONING; 2-PARAMETER LOGISTIC MODEL
P MAX I MUM STANDARD POINT OF STANDARD MAX I MUM POINT OF AVERAGE INDEX OF
S 1TEM INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS INFORMATION RELIABILITY
0001: 0.28232 0.0962 H -2.1772 0.292§ : 0.0393 =0.0748 0.1099 0.09980
0002: 0.8609 0.2186 H -1.0302 0.07823 H 0.1902 =0.1726 0.4041 0.2878
0003: 0.23934 0.0990 s -1.3192 0.1279 H 0.0826 ~0.1187 0.2145 0.1766
A 0004 : 0.2321 0.0492 H 0.4180 0.0868 3 0©.0896 0.0415 0.1892 0.1891
[ . 0005: 0.4092 0.0803 : =-0.3508 0.0678 : 0.15%4 -0.0573 0.3026 0.2323
AN 0006 : 0.1101 0.0334 : ~0.6€89 0.1371 : 0.0420 -0.0330 0.0963 0.0879
p .~ 0007: 0.3637 0.0828 : =0.3923§ 0.0700 : 0,139 -0.0578 0.2740 0.2150
b 0008 : 0.95827 0.1788 : ~0.5245 0.08513 : 0.3297 =0.1499 0.5299 0.3506
*. 0009: 0.197? 0.0467 : ~0.9320 0.1231 H 0.0682 -0.0704 0.1511 0.1312
p.- "~ 0010: 1.2338 0.2043 H ~0.3786 0.0453 : 0.4545 ~0.1350 0.6€80 0.4008
s 0011 0.1320 0.0383 ~1.0821 0.18621 : 0.0461 -0.0558 0.1059 ©.0957
. 0012 0.5843 0.1156 : ~0.3412 0.057¢ : 0.2230 -0.0729 0.3980 0.2847
0013 ©.592) 0.1297 : -0.5943 0.0610 H 0.2076 -0.1182 0.3825 0.2787
0014 0.5959 0.1176 : =0.3413 0.0575 H 0.2273 -0.0750 0.4038 0.2877
0015: 0.4570 0.0907 : =0.3046 0.0643 H 0.1769 =~0.0648 0.3319 ©.2492
0016 0.1797 0.0441 H ~0.4981 0.1022 H 0.0690 ~0.0393 0. 1607 0.1310
0017 0. 1864 0.0428 : -0.0647 0.09827 B 0.0743 =-0.0055 0.1603 ©0.1381
0018 0.3679 0.0748 H -0.0426 0.0718 : 0.1467 ~0. 6 0.2846 0.2216
0018 ©.0692 0.0222 : 0.6084 0. 1806 : 0.0270 0.0187 0.0636 0.0588
0020 0.2418 0.0529 : =0.1364 Q.0828 : 0.0862 =0.0147 0.2004 0.1669
0021: 0.2959 0.0636 : 0.21725 0.0854 s 0.1167 0.0277 0.2362 0.1911
0022: 0.1008 0.0280 : 0.7259 0.1597 H 0.0383 0.0328 0.0886 0.0814
. 0023 ©.4371 0.0873 0.8037 0.0832 : 0.1610 0.0831¢ 0.3101 0.2367
0024 0.2097 0.0473 : 0.3511 0.0991 : 0.0818 0.0325 0.1748 O, 1488
0025: 0.370% 0.072¢ : 0.4761 0.08%¢ s ©.1389 ©.0685 0.274% 0.2154
EXHIBIT F-8
J- ITEM INFORMATION STATISTICS FOR SUBTEST ELECTRONICS KNOWLEDGE; 2~PARAMETER LOGISTIC MODEL
", MAX 1 MUM STANDARD POINT OF STANDARD MAX IMUM POINT OF AVERAGE INDEX OF
. ITEM INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS INFORMATION RELIABILITY
0001 : 0.5352 0. 1388 H -1.2740 0.1169 H 0.1129 =-0.1333 0.2646 0.2092
0002: 0.6858 0.1687 : -0.8559 0.0703 : 0.1967 -0.1572 0.3824 0.2766
0003: 1.0065 0.2311 : =0.7042 0.0542 H 0.3044 -0.1851 0.5244 ©.3440
0004 : 1.2118 0.2525 : ~0.6897 0.0521 H 0.3605 -0.2047 0.5940 0.3727
000§ : 0.5083 0. 1292 : -1.1179 0.1026 3 0.1276 -0.1368 0.2785 0.2179
0006 : ©.9994 0.2117 : =0.5774 0.0507 H 0.3334 ~0. 1652 0.5478 0.3540
0007: 0.6193 0.1418 : -0.6862 0.0650 H 0.20239 -0. 1340 0.3809 0.2758
0008: 0.4098 0.0852 : -0.6811 0.0783 : 0.1420 -0.0895 0.2829 0.2205
0009: 0.2398 0.0630 t -1.0086 0.1231 : 0.0782 -0.0852 0.17220 0.1467
0010: 0.4866 0.1025 : -0.2530 0.0622 H ©. 1800 -0.0484 0.35086 0.2596
0011 0.1305 0.0365 ¢ 0,2652 0.1168 3 0.0516 0.0161 0.1160 0.1039
0012: 0.4968 0.1018 : 0.0365 0.0650 : O. 1981 .0073 0.3612 0.2654
0013: 0.3682 0.0818 : 0.2577 0.0782 H 0. 1442 0.02392 0.2813 0.2196
. O0ta: 0.0647 0.0217 H ~0.099% 0. 1495 : 0.0258 ~0.0031 0.0610 0.0875
. 0015: 0.5225 0. 103! H 0.1667 ©.0668 : 0.2064 0.0342 0.3734 0.2718
‘. 0016: 0.2481 0.0565 H 0.2812 0.0907 : 0.09874¢ 0.02308 0.2029 0.1687
- 0017: 0.0198 0.0107 : 3.6111 1.0098 : 0.0061 0.0254 0.0152 0.0149
; 0018: 0.2497 0.0579 H 0.2997 0.0898 : 0.0878 0.032¢ 0.2037 0.1692
. 0018: 0.2979 0.0692 : 0.1919 0.0830 : 0.1178 0.0246 0.2379 0.1822
M 0020: 0.2512 0.0569 s 0.8227 0.1287 H 0.0841 0.0838 0.1826 0. 1544
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4 EXHIBIT G=1
-, ITEM INFORMATION STATISTICS FOR GENERAL SCIENCE; 3-PARAMETER LOGISTIC MODEL
b MAX T MUM STANDARD POINT OF STANDARD MAX TMUM POINT OF AVERAGE INDEX OF
> ITEM  INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS  INFORMATION  RELIABILITY
»
g
R 0001 : ©0.6206 g.1708 -1.3812 0.1977 0.1307 ~0.8047 0.2121 0.1780
- 0002 .4827 0.1187 -0.6960 0.1651 0.16853 ~0.4329 0.2679 0.2113
0003 1.0424 0.2843 -0.5191 o.1121 0.3738 -0,4095 0.4602 0.3152
X . 0004 : 0.3033 0.0756 -0.3878 0.1892 0.1163 -0.2038 0.2067 0.1713
0005 : 0.347¢ 0.0848 : -0.7736 0.1782 ©.1188 -0.3945 0.2170 0.1783
0006 : 1.1317 0.2994 -0.7864 0.1217 0.3542 -0.6138 0.4498 0.3103
0007 : 0.4413 0.1198 -0.1166 0.1470 0.1753 -0.0767 0.2661 0.2102
0008 : 0.2097 0.0561 -1.2862 0.2507 0.0602 -0.4932 0.1237 0. 1101
0009 : ©.4891 0.1101 -0.6285 0.1632 : 0. 1622 -0.3823 0.2668 0.2106
0010: 0.3403 0.0818 -0.6458 0.1812 0.1215 -0.3395 0.2178 0.1788
0011: 0.5107 0.1132 .300 0.1326 : ©.1978 ~0. 1948 0.3056 0.2341
0012: ©.8303 ©.3807 0.98552 0.1107 0.2533 0.8014 0.2642 0.2090
0013: 2.3845 1.5309 0.4941 0.0569 0.85123 0.4494 0.6783 0.4042
001a: 0.2680 0.067¢4 -0.0843 0.1724 0. 1067 ~0.0404 0. 1964 0. 1642
Q015 0.1536 0.0438 -0. 1946 0.2672 0.0608 -0.0731 0.1220 0. 1088
0016: 0.2119 0.0514 ~0.4368 0.1879 0.0814 ~Q. 1698 0.1624 0.1387
0017: ©.2038 0.0543 0.0572 0.2088 0.0811 ©.0281 0. 1543 0.1336
0018: 4.8509 3.7466  : 0.5303 0.0401 1.6412 0.5583 1.0169 0.5042
0019: 0.6315 0.2434 0.8472 0.1018 0.2101 0.6447 0.2647 0.2083
0020: 0.4270 0.1096 : 0.4454 0.1162 0. 1607 0.2617 0.2630 0.2082
0021: 0.23948 0.1243 1.0633 0.1315 0.1142 0. 6059 0.1908 0.1600
0022: 0.5645 0.2506 1.2839 0.1321 0.1487 0.91486 0.2000 0.1667
0023: 0.5054 0.1833 1.2870 0.1427 0.1160 ©0.8858 0.1730 0.1478
0024: 2.5948 0.8619 1.1625 0.0783 0.5680 1.0332 0.4350 0.3311
0028 : 5.9798 3.1962 0.9643 0.1217 1.5240 0.9289 0.7833 0.4392
EXHIBIT -2
ITEM INFORMATION STATISTICS FOR ARITMMETIC REASONING; 3-PARAMETER LOGISTIC MODEL
MAX 1MUM STANDARD POINT OF STANDARD MAX IMUM POINT OF AVERAGE INDEX OF
- ITEM  INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS  INFORMATION  RELIABILITY
0.1182 0.0471 : ~-2.2887 O.4647 H 0.0222 -0.5780 Q.0508 0.0484
0.2838 0.0961 : -1.9013 0.2571 0.0489 -0.8297 0. 1000 0.0909
1.1428 0.2207 -0.6179 0.1011 0.3929 ~0,4785 0.5008 0.3337
1.4327 0.2608 ~0.4147 0.092% ©.5324 ~0.23413 0.6000 0.3750
0.99 0.2052 : 0.0156 0.0940 : 0.3380 0.0124 ©.4740 0.3216
0.8888 0.1123 -0.4342 0.1237 0.2209 -0,2781 ©0.3465 0.2873
0.1477 0.0408 -0.8067 0.2663 : 0.0528 -0.2666 0.1106 0.0996
0.5116 0.1008 -0.4535 0.1486 0.1913 -0.2843 0.3064 0.2340
0.5739 0.1124 -0.3741 0.129¢ c.2188 -0.2405 C.3414 0.2848
1.1603 0.2886 ~0.1034 0.0966 : 0.4608 -0.0849 0.5156 0.3402
2.5968 0.4971 -0.2083 0.0586 1.0164 ~0.1824 0.9597 0.4897
0.8903 0.1771 0. 1054 0.0888 : 0.3537 0.0783 0.4564 0.3181
0.6008 0.1365 0.2128 0.1134 0.2313 0.2237 0.3183 0.241%
1.328% 0.2704 0.0568 0.0736 0.5281 0.0456 0.6158 0.3810
1,2408 0.2486 -0.0069 0.0811 0.4949 -0.0056 0.5703 0.3632
0.8637 0.2222 : 0.5496 0.0883 : 0.3047 0.4478 0.3416 0.2845
1.2938 0.3880 0.5808 0.0711 0.4234 0.5817 0.4220 0.2968
3.0178 1.0890 ©.7265 0.0520 0.9408 0.6790 0.6385 0. 3897
0.50%0 0.1309 : 0.3666 0.1178 0.1929 0.2375% 0.2933 0.2268
1.1242 0.2568 0.6891 0.0630 : 0.3812 0.4938 0.4940 0.3307
1.9824 0.6315 0.7421 0.0571 0.6216 0.6485 0.5744 0.3648
1.3659 0.3619 : ©.4621 0.0693 0.4877 0.3921 0.5071 0.3365
0.8388 0.2154 0.6338 0.085€ 0.2861 0.4954 0.3469 0.2570
3.7838 1.8317 0.6430 0.0459 1.2348 0.5997 0.8498 0.4594
1.4947 0.4322 0.6781 ©.0656 ©.4903 0.5777 0.4924 0.3299
0.7292 0.1809 0.5663 0.0868 : 0.2599 0.3987 0.3633 0.2665
1.1048 0.2670 0.5749 0.0678 0.2891 0.4337 0.4990 0.3329
1.2418 0.4219 1.0818 0.0786 0.3098 0.8697 0.3546 0.2618
1.3493 0.4678 1.0822 0.0771 0.3350 0.8780 0.3767 0.2736
0.8335 0.2338 0.7606 0.0878 0.2673 0.5786 0.3396 0.283%




ITEM INFORMATION STATISTICS FOR WORD KNOWLEDGE; 3-PARAMETER LOCISTIC MODEL

MAX 1MUM POINT OF
EFFECTIVENESS MAX EFFECTVNESS
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EXMIBIT G-5
ITEM INFORMATION STATISTICS FOR AUTO AND SHOP INFORMATION; J-PARAMETER LOGCISTIC MODEL
MAX ] MUM STANDARD POINT OF STANDARD MAX I UM POINT OF AVERAGE INDEX OF
ITEM INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS INFORMAT ION RELIABILITY
0001: 0.0667 0.0236 : -0.8709 0.3995 : 0.0247 =0,1848 0.0864 0.0534
0002: 0.2618 0.0720 : -0.9727 0.2234 : 0.0836 =0.4473 0. 1806 0.1384
0003 1.0212 0.2211¢ H 0.0338 0.0879 H 0.4072 0.0266 0.4929 0.3306
0004 : 0.2136 ©.0668 s =-1.1338 0.2629 : 0.0647 -0.4712 0.1293 0.1148
0005 : 1.8520 0.5174 H =-0.0712 0.0688 : 0.7371 =-0.0622 0.7002 0.4119
0006: 2.9095 0.8179 : 0.2069 0.0579 : 1.1383 Q.1878 0.9206 0.4793
0007 : 1,1932 0.3120 s 0. 5888 0.0817 : 0.4127 0.487% 0.4298 0.3058
0008 : 0.0844 0.0288 : 0.0707 0.3189 : 0.0336 0.0162 0.0742 0.0891
0009: 0.0S09 0.0180 H =-0.2629 0.3980 : 0.0202 =0.0389 0.0469 0.0448
0010: 0.480% 0.1167 H 0. 1667 0. 130% 3 0. 1900 0.1070 0.2922 0.2262
0011: 0.221§ 0.0621 : 0.86202 0.2002 B 0.0806 0.2988 0.1486 0.1278
0012: 0.1182 0.0330 : Q.189% 0.2864 H 0.04€8 0.064 0.0998 0.0807
0013: 0.5587 0.1193 t -0.0188 0.1108 s Q.2228 -0.009% 0.3501 0.2%93
0014: 0.7771 0.2165 H 0.1749 0.1018 : 0.3064 0.1330 0.3908 0.2808
0015: 0.7479 0. 1891 : 0.4745 0.0964 H 0.2748 0.246 0.3681 0.2891¢
0016: 0.9219 0.2217 : 0.4187 o0.0s88 : 0.3440 0.3202 0.4291 0.3002
0017: 2.5183 0.9135 : 0. 7006 0.0627 H 0. 8054 0.6315 0.6856 0.3996
0018: 3.7810 1.4319 : 0.7048 0.0588 : 1,1961 0.6887 0.8081 0.4469
0019: 0.185%57 0.045% s =0.31561 0.1829 : 0.0728 -0.1109 0. 1488 0.129%
00201 Q.4458 0.1153 : 0.624% 0.1293 H 0.1572 0.3964 0.2424 0. 1951
0021: 0.3800 0.1215 s 1.2071 0.1422 : 0.0879 0.7287 0.1569 0.1356
0022: 1.6846 0.4760 s 0.6984 0.0684 : . 5458 0.0966 0.5427 0.23822
0023: 2.8144 0.7871 : 0.7067 0.0809 : 0.9020 0.6198 0.8348 0.4549
0024: 1,2655 0.4675 : 1.2827 0.0802 : 0.2677 1.0148 0.3018 0.2318
0025: 0. 1494 0.0641 : 1.54%74 0.2492 : 0.0389 0.5581 0.0786 0.0728
EXHIBIT G-6
ITEM INFORMATION STATISTICS FOR MATHEMATICS KNOWLEDCE; J~PARAMETER LOGISTIC MODEL
MAX T MUM STANDARD POINT OF STANDARD MAX IMUM POINT OF AVERACE INDEX OF

ITEM INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS INFORMAT ION RELIABILITY
0001: 0.9862 0.2792 : ~1.0648 0.1481 : 0.2548 =-0.8089 0.3434 ©.2556
0002 0.2622 0.0889 : -0.75%70 0.1772 : 0.1228 ~0.4029 0.2218 0.1813
0003: 0.8186 0.1708 : 0.0024 0.09486 : 0.3268 0.00¢7 0.4549 0.3127
0004 : 0.9292 0. 1887 s ~-0.0729 0.1067 H 0.3699 =-Q.0588 Q.4 0.3028
0008 0. 1801 0.0467 : ~0.6307 0.2238 : 0.0703 =0.22391 0.1418 0.1242
0006 1.3770 0.2996 3 0. 1880 0.0737 : 0.5413 0. 1558 0.5955 0.3732 |
0007 1.8815 0.5682 : 0. 1854 0.0789 : 0.7290 0.1667 0.6243 0.3842 ‘
0008 : 0.456) 0.0947 : 0.1221 0.1224 H 0.1812 0.0714 0.2991¢ 0.2302
0009 0.8295 0. 1922 : 0.1342 0.1042 H 0.33285 0. 1065 0.3988 0.2836
0010: 0.557% 0. 1480 : 0.22306 0.1212 H 0.2184 0.1571 0.3177 0.2411
Q011 0.4229 0.1266 : 0.7694 0.1275 s 0, 1388 0.516¢ ©.2031 0.1688
0012: 1.5620 0.3618 : 0.4189 0.0824 : 0.5795 0.3467 0.6286 0.3860
0013: 5.6631 1.6882 : 0.2184 0.0810 H 2.1645 0.300% 1.2540 0.5862
O014: 2,9080 0.8901 : 0.5508 0.0478 [ 1.0102 0.4986 0.8206 0.4507
0015: 0.4183 0.1512 : 1,20884 Q. 1363 : 0.0887 0.8103 0.1530 Q.1327
0018: 3.4499 1.34278 : 0.5386 0.0473 t 1.200 0.5071 0.7739 0.4363
0017: 2.2877 0.5629 : 0.5187 0.0520 H 0.804?7 0.4514 0.7608 0.4321
0018: 4,2786 1.4748 : 0.4808 0.041%1 H 1,5238 0.4818 0.9883 0.4971
0019: 0.8342 0.2087 : 0.5920 0.0903 : 0.2895 0.4702 0.2414 0.2548
0020: 0.8034 0.2862 : 0.8788 0.0899 t 0.2377 0.6820 0.2902 0.2249
0021: . 0488 0.7991 : 1.0593 0.0689 : 0.4930 0.9852 0Q.4081 0.2883
0022: 4.9219 1.6619 H 0.9226 0.0828 B 1.313% 0.8718 0.8164 0.4495
0023: 3.0745 0.9078 : 0.9%90 0.0517 : 0.8102 0.8652 0.6650 0.39%4

4: 0.7890 0.2472 : 1.2270 0.0942 : Q. 1847 0.8708 0.2556 0.20235
0025 3.0299 1.0218 0.9729 0.0588 : 0.7866 0.8836 0.6255 0.3848
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af”

'! EXHIBIT H=1
,t‘,- TEST INFORMATION AND STANDARD ERROR CURVES FOR GENERAL SCIENCE; 1-PARAMETER LOGISTIC MODEL
b, STANDARD INFOR=
b ERROR MATION
", 3.57- 15.3478
N -: 3.39- 14,5801
3.22- 13.8127
3.04- 13.0483
2.88- - 12.2760
2.68- 11,5106
2,50~ 10,7432
2.32~ 9.9758
2,14~ 9.2088
1.97= B.4411
1.79- .0‘ 7.6737
1,61~ . 6.9064
[l
1,43~ B e e S (] 6.1390
‘b Y [ L]
1,28= L b » 5.3716
P - o0
1.07= R ad +oe Lad 4.6042
.. - -t et e
0.89~ e *e -+ L 3.8289
2000 L e [ ]
0.7t= asss .- g sseve 3.0888
LI et
0.54~ e sesvsss Ll L 2.3021
[P it
0.36- L s csssenss rrre 1.8347
Lo d D e
O.18~ e bdtt 0.76%4
e b
o.do- 0.0
-4.00 =3.00 -2.00 -1.00 0.0 1.00 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY 0.62780+0t AT -0.7143
EXHIBIT H=2
TEST INFORMATION AND STANDARD ERROR CURVES FOR ARITHMETIC REASONING; 1-PARAMETER LOGISTIC MODEL
R STANDARD INEOR~
- ERROR MATION
3.57- 15.3478
3.39- 14.5801
3.22- 13.8127
R s o
.04~ g s 13.0482
Fy +
2.86- + + 12.2780
+ -
2.68- + + 11.5108
+* +
2.5%0- + - 10.7432
- -+ L ]
2.32- + + . 9.9788
+
2,14~ + . 9.2085
£ d * [ ]
1.97~ +* + - 8.4411
+ -+ L]
1.79~ - + L] ?7.6737
- »
1.61- + + . 6.9064
+ + L4
1,43= + - . 6.1390
. + + -
1.25~-] o - - . 5.3716
» - - L L]
1.07- e - + L] 4.6042
. Xy + L]
0.89~ L] - + L L] 3.8369
[ L] + - -
Q.71= see - - [ L 1] 3.0698
e L2
0. 54~ +e  sonee ese 4 2.3021
- Ll Ll 1] LAl ) -
0.38~- e sessvsnne LI T T - 1.5347
‘oss -
0.18=]| +evese b C.726%74
- P e )
.00~ +- 0.0
~4.00 -3.00 -2.00 -1.00 0.0 1.00 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY O. 138520402 AT -0.28%7
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TEST INFORMATION

EXHIBIT H-2

AND STANDARD ERROR CURVES FOR WORD KNOWLEDGE;

1=PARAMETER LOGISTIC MODEL

STANDARD INFOR-
ERROR MATION
3.57- rreses 15.3475
-t *d *
3.39- TS - 14.5801
+ * [ ]
3.22- -+ + 13.8127
+ +
3.0a- + + 13.0482
+*
2.86- - + * 12.2780
- +
2.68- + . 11.5106
. - .
2,50~ + 10.7432
- - *
2,32~ - + . 9.975¢8
-+
2.14~ + - 9.2088
- + *
1.97- + + - 8.4411
+ .
1.79- - . - 7.6737
-+ *
1.6~ + + . €.9064
+ + .
1.43- - + L 6.1390
+ e
1.26- - + L §.3716
+ + .
1.07~ - + Ll 4.6042
+ + [ ]
0.89- had hid 3.8368
.. - + [ 1]
0.7t~ e + ++ o 3.0695
L 214 [ 21
0.54- ++  etes sese 44 2.3021
-+ e ssone e
0.36~|++ ceakeeee seseseee +4 1.5347
PR s
0.18- haasad 0.7674
L
0.00~ ettt 0.0
-4.00 -3.00 ~2.00 -1.00 0.0 1.00 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY O.1835D0+02 AT -1.0000
EXHIBIT H-4
TEST INFORMATION AND STANDARD ERROR CURVES FOR PARAGRAPH COMPREMENSION; 1-PARAMETER LOGISTIC MODEL
STANDARD INFOR~
ERROR MATION
3.57- *| 15.3478
3.39- L 14.5801
3.22- 13.8127
3.04- . 13.0482
2.86- " 12.2780
2.68- .' 11,6106
2.50- .0 10.7432
2.32- o 9.9788
2.14- ..‘ 9.2088
1.97- . 8.4411
.
1.79~ . 7.673?
[ 1)
1,61~ * €.9064
[ 1]
1,43~ L 6.1390
[ 1]
1,25~ L4 §.3716
- [ 1]
1.07- e FE T Ty [ 1] 4.6042
*en 2223 +4rddt e
0.89- .o s ‘et o 3.8369
(L 1] ‘s L2 g oo
0.71= ssans +oe e hees 3.08698
[Ty [ 2222 14
0,54~ +44 sesseesese *esenssse +ae 2.3021
Pores SEILLOLTNGEBERNINN +44e
0.36- PO ey 1.5347
iy bbb
0.18=]+++44 P ko 0.7674
L Y
0.00- EII T T2 R 0.0
-4.,00 =-3.00 -2.00 =-1.00 0.0 1.00 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY 0.4885D+01 AT -1.0714

- - TN, \-

> &'\' AR CAROCRN Y

- o

Y
v




~
e
‘\
\
-
" EXHIBIT M-8
S TEST INFORMATION AND STANDARD ERROR CURVES FOR AUTO AND SHOP INFORMATION; 1-PARAMETER LOCISTIC MODEL
N STANDARD INFOR~
: ERROR MATION
R 3.57- 15.3478
Q 3.39- 14,5801
:‘. 3.22- 13.8127
g . 3.0e- 13.0453
", 2.86~- 12.2780
3:. 2.68- 11.8106
- 2.50- 10,7432
l-:' 2,32~ 9.97%88
‘r', 2.4~ 9.2088
1.97=- 8.4411
1.79- *| 7.6737
Aot L]
. 1.61~ L amnd hamad L d 6.9084
e had Rad .
. 1.43~ haad had . 6.1380
L ] L d La o d -
1.26=| ® - + Lad §.3716
L ad Lo d -+ -
1.07=- L + - [ L] 4.8042
L) Lad Lad L L2
0.89- Lol - -+ Lo d 3.8369
L] - - L]
0.7~ seee -t -’ [ 3.0898
LI ] +rs0n
0.54~ et sovese sesess 44 2.3021
- seseesesess SRSCHOSEEDE -
0.36~ g R aad 1.5347
R e o d Eaaa o d
Q. 18= | +ottine b 0.7674
Ra s o 0 o g
0.00- ©.0
~-4.00 =3.00 -2.00 -1.00 0.0 1.00 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY 0.72810+0t AT ~0.2887
EXMIBIT H=6
TEST INFORMATION AND STANDARD ERROR CURVES FOR MATMEMATICS KNOWLEDGE: 1-PARAMETER LOCISTIC MODEL
STANDARD INFOR=
ERROR MATION
3.87=- 16.3478
. 3.39- 14,5801
3.22- 13.8127
.04~ 13.0483
2.868- 12.2780
2,68~ 11.5106
2,80~ bt 10.7432
Lo Lo d
2.32- -+ >+ 9.9788
* - [ ]
2,14~ +* -+ 9.20885
- + -
1.97= * * - 8.4411
£ L .
1.79=|e + + . 7.6737
. + + »
1.81= . - * . 6.9064
* +* + L
1.43=- . L4 - L €.1390
[ J > -t [
1,28~ . - + Ld §.3716
L) r'S + .
1.07= " > + .. 4,8042
[ L] - + -
©. 89~ bd -+ - Lid 3.8369
[ L) > - Ll
0.71~- [T ] - e e 3.0698
.oes (2N ]
0.84~ e  GBOSN e 4o 2.3021
e ssesee essone .-
0.36~ +e LLL LTI DL ceseoseseeRee e 1.5347
>y (I T2 1T hb
0,18~ hbdss e 0.76%4
bl &b i s op o
0.00- 0.0
~4.00 -3.00 -2.00 -1.00 0.0 1,00 2,00 3.00 4,00
MAXIMUM INFORMATION APPROXIMATELY 0O.10730+02 AT -0.1429




cAd Y. LAY ‘. i_u ;_-;}‘
o~ EXHIBIT He7
TEST INFORMATION AND STANDARD ERROR CURVES FOR MECHANICAL REASONING; 1=-PARAMETER LOGISTIC MODEL
STANDARD INFOR~
ERROR MATION
3.87~ 15.347%
3.39- 14,5801
3.22- 13.8127
3.04- 13.0483
2.86- 12.2780
2.68- 11,5106
2.50- 10.7432
2.32- 9.8758
2.14- 9.2085
1.97- 8.4411
1,79- . 7.6737
1.61- bd €.906«
-t (2]
1,43~ SEtrrt Sttt - 6.13980
P ey -0
1,25~ L aad ++ . §.3716
[ 1] b Lo ad L L1
1.07- see +4 ++ - 4.6042
o8 Lasd - L 2 J -
0.89~ [ 2] -+ -4+ o 3.8369
[0 1) ++ o+t L L1
0.71- L LT 44 ++ Lo 3.06986
L1 222 ++e o8
0.64- o ensse Lo L LI S 2.3021
4 CEESRSEFESEEEEES CHESETSINESISESE e
0.36- P cosrettes ‘e 1.5347
st LA nsd
0. 18- +++0+ bt 0.7674
. ey
©.00- 0.0
-4.00 -3.00 -2.00 =-1.00 0.0 1.00 2,00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY 0.6340D0+01 AT =0.2857
p -
A
n..\
s
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b .
. EXHIBIT H-8
- . TEST INFORMATION AND STANDARD ERROR CURVES FOR ELECTRONICS KNOWLEDGE; 1-PARAMETER LOGISTIC MODEL
p.- - STANDARD INFOR-
b . - ERROR MATION
-"_' 3.87- 15.3478
3.39- 14,5801
3.22- 13.8127
3.0a- 13.04582
A 2.86- 12.2780
- 2.60- 11.5106
o 2.80~ 10.7432
. 2.32- 9.9758
.- 2.14- 9.2085
. 1.97- 8.4411
. 1.79- G| 78737
., 1.61- o 6.9064
o 1.43-|® . €.1390
. e
. 1,25%=- [ 1] L L] 5.3716
N [ 1] T e e o ] L1
. 1.0?7- [ L] +ees et see 4.€042
- [ L 14 b poey [T
* - 0.89- oy e e snee 3.8369
J“ e 4+t ‘4 e
) 0.71~- *nee E22 s res [ 12 1] 3.0698
o [ LIPS (222
e 0.84- e seeRsanee seosseses -+ 2.3021
) e bt
'y 0.36- reses ‘e 1.5347
Pl e LT
w, 0.18~}) 4sesses PRSI 0.7674
a® * *htrretd
‘ 0.00- 0.0
= -4.00 -3.00 -2,00 =-1.00 0.0 1.00 2.00 3.00 4,00
-
:-‘. MAXIMUM INFORMATION APPROXIMATELY O,B50€68D+01 AT =-0.2867
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EXHIBIT 1=t

TEST INFORMATION AND STANDARD ERROR CURVES FOR GENERAL SCIENCE; 2-PARAMETER LOCISTIC MODEL

STANDARD INFOR=
ERROR MATION
2.88- 29.8218
2,44 28.3304
2.3¢1- 26.8293
2.18~ 25.3483
2.08- 23.0872
1.92- 22.3861
1.79- 20.8780
[ 1]
1.67= .‘ 19.3840
1,84= . 17.0929
L J
1,41~ . 16.4018
. [ 1]
1.20~| ¢ Lad 14.9107
L L] L ]
1,18~ . Lad 13.4197
L] L]
1.03- - B s [ 11.9286
. -4 > *en
0.90- . Lol + Lad 10,4378
.o + - oo
0.77~- L + had e 8.946G4
e L - [
O.64~ L * had Laaad 7.4854
e + -+ L
0.5~ L4 >4 - L 5.9643
Sttt 89
0.38~ + scuess "ee00e >t 4.4732
Py L
.26~ -+ Lo L eadad 2.9821
e L
0.13- et e 2 2 g 1.4911
bbbt B e e
0.00~ hand 0.0
-4,00 -3.00 -2,00 -1.00 0.0 1.00 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY 0.12120402 AT «1.0000
EXMIBIT 1-2 .
TEST INFORMATION AND STANDARD ERROR CURVES FOR ARITHMETIC REASONING; 2-PARAMETER LOGISTIC MODEL
STANDARD INEOR-
ERROR MATION
2,86~ 29.8218
2,44~ 28.3304
2.31= - 26.838)
2.18~ . 25.2483
2.08~ . 23.8572
1.92- .‘ 22,3681
1,79~ L aand * 20.8750
+* -> L J
1.67- + + 19.3840
* * L]
1,84~ + . 17.08929
- + .
1.41=|® + - L4 16.4018
[ -
1.328- . N - + . 14,9107
. - * -
1.18= L) + . 13.4197
. - - L]
1,03~ .. - + L1 11.9286
L] - L
0.90- Y - * [ 1] 10.4378
t 1] +* * .
0.77~ [ - 2y [ L] 8.9464
* +* - L1
0.64~ an - - L) 7.4%5%4
e +* - [ L]
0.81=~ [T TS - eas 5.9643
[ LT3 [ 222 ]
0.38~- ++ soSe rnes  +e 4.4732
>t [l L] LI L1 L] -
0.28- R ad : Lo 2.9821
PR coseses L2
0.13~ resass rertes 1.4911
Lt D22 2 L o L e DL 2 2 2
0.00~ resatee 0.0
~4.00 -3.00 -2.00 -1.00 c.0 1.00 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY 0.21230402 AT -0.8714
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EXHIBIT 1-3
TEST INFORMATION AND STANDARD ERROR CURVES FOR WORD KNOWLEDGE; 2~PARAMETER LOGISTIC MODEL

STANDARD INFOR~
ERROR MATION
2.56~ R sl s ( 29.8218
+ - LJ
2.44- + + . 28.3304
2.31- + + L 26.8282
-+ .
2.18- + - 25.3483
+
2,08~ + . 23.8872
+ . .
1.82- * . 22.3661
- .
1.79- + . 20.8750
+ .
1.672- + . 19,3840
+ -
1.54- + + ‘0 17.8928
t.41- + + . 16.4018
..
1.28~|e + + hd 14,9107
. + L]
1 15= L + Lod 13.4197
. + .
1.03~ . + + - 11,8286
. + [
0.80~ . + L) 10.4378
[ 1] + + [ 2]
0.77- - + Ldd 8.8464
. + + .
0.64~ e + + L4 7.4554
.. + ++ [ 1]
0.51~ L Y son 65.9643
. ++e
0.38- ++ mos e 44 4.4732
-+ sose L ++
0.26- -+ ssee eseses +h 2.9821
L2 LS
0.13~ et bbbt 1.4911
et L s aa sl
0.00~ R e e e R 0.0
-4.00 -3.00 -2.00 -1.00 6.0 1.00 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY 0.2982D+02 AT -1,1429
EXHIBIT 1-4
TEST INFORMATION AND STANDARD ERROR CURVES FOR PARAGRAPH COMPREMENSION; 2-PARAMETER LOGISTIC MODEL
STANDARD INFOR~
ERROR MATION
2.56~ .‘ 29.821%
2,44~ o 28.3304
2.9 .' 26.8392
2.18~ . 28.3482
2.05- .‘ 23.8572
1.92- - 22.3661
1.79- .0 20,8750
1.67- .O 19.3840
1.54- .‘ 17.0928
1.41=|o e 16,4018
. [ ]
1.28- . . 14.9107
.. .
1.18=- . Lad 13.4197
. .
1.03- e L4d 11.9286
[ 2] L]
0.90~ . L 10.4375
.. L)
0.77~ o0 L1 1] 8.9464
.. (1]
0.6a- LLl) (2 1Y 7.4554
*e PR *he
0.51~ sens s +4e LLL 1 §.9643
*ees W (2 ]
0.38- +4++ (LI II LI T e 4.4732
e +e
0.26~ 4 +eae 2,982
PR R P L T3
0.13- FYPSwes PR 1.4911
P s P L 2 2 T
0.00~ + 0.0
-4.00 -3.00 -2.00 =1.00 0.0 1.00 2.00 3.00 4.00

MAXIMUM INFORMATION APPROXIMATELY O.7067D+01 AT

-1,1429




EXHIBLIT 1-8
e
Pe TEST INFORMATION AND STANDARD ERROR CURVES FOR AUTO AND SHOP INFORMATION; 2-PARAMETER LOGCISTIC MODEL
P STANDARD INFOR~
e ERROR MATION
- 2.56- 29,8215
L 2.44- 28.3304
2.3~ 26.82393
2.18~- 25,2482
2,08~ 23,0872
1.92- 22.3661
s
1,79 L] 20.8750
L]
1.87~- L '9.3840
[
1,84 .“ «7.8829
1.49= L] 16.4018
) 4 .
1.20- L ad - . 14.9107
. [
1.15= . . 13.4197
- ()
1.03~ Lo L 11,9286
[ ] [ 2]
0.90- L] R o [ L ] 10.4378
[ ] L ad Ll [ ]
0.77~ Lo - - Lo 8.9464
oo - -t [ 1]
O.6a~ e -+ - L] 7.4554
oeve - + [
0.8t~ souy - >+ Laad 5.9643
L o +>e b
0.38- +++ SRS SOGVOS  +o4 4.4732
-+ -+
0.26~- L D 2.9821
L R o
0.13~ et P 1.4911
D e e e Sl et cbaipipalni iy St
.00~ ++ae+| 0.0
-4.00 =-3.00 =-2.00 -1.00 0.0 1.00 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY O.10800+02 AT -0.2857
EXHIBIT 1-§
TEST INFORMATION AND STANDARD ERROR CURVES FOR MATHEMATICS KNOWLEDGE; 2-PARAMETER LOGISTIC MODEL
STANDARD INFOR-
ERROR MATION
2.58~ 29.8216
2.44~ 28.3304
2.31- 26.8292
2.10- 26.32482
2.08-|e el 23.8572
.
1.92~| & L] 22,2861
. .
1.79- L L] 20.8780
. .
1.67=- . . 19.3840
- ° .
- .. 1,84~ . 17.8829
> - .
S t.41= . rertees . 16,4018
- . -> > .
- 1.28- [ - - . 14,9107
- L] - - L ]
- 1.18= » - - - 13.4197
N - + - [ ]
<., 1.03~- L] - - [ ) 11,9286
- - - - [ ]
. 0.90- . + . . 10.4378
*e -> - L J
- 0.77~- . - . . 8.9464¢
. L ) - > o8
0.84- (1) - - o0 7.4554
. [ L] + - e
"t 0.854~ . - - e 5.9643
e * [ 223 *o®
oo, 0.38- + oen eees o4 4.4732
"« ++ seseee ssten -
D 0.28~ - v 2,.9821
«® - Lo d
0.13=- PR cosrne 1.4811
PSP e s eSS ePPobbbed
0.00=|++ssee crtrster 0.0
LS
X -4.00 ~3.00 -2.00 -1.00 0.0 1.00 2.00 3.00 4.00
»
. MAXIMUM INFORMATION APPROXIMATELY O.18880+02 AT ~-0.3871




EXMIBIT 1-7

TEST INFORMATION AND STANDARD ERROR CURVES FOR MECHANICAL REASONING; 2-PARAMETER LOGISTIC MODEL

STANDARD INFOR~-
ERROR MATION
2.56- 29.821%
2.44~ 28.3304
2.31- 26.8283
2.18~ 25,3482
2.05~ 23.8572
1.92- 22.3661
1.79~ . 20.8780
1.67=- .0 18,3840
1.54~ .O' 17.8929
1.41= Lo 16.4018
L d
1.28~|o® e 14.9107
[ -
1.18~- L] - 13.4197
[ -
1.03- Lo [ L] 11,8286
e L)
0.90~ [ e 10.4378
Ll J ae
0.77= [ L] e S e 8.5464
et o+t e e
0.64- L1 4 -+ e 7.4554
o ++ T+ o
0.81~- svan ++ 44 sens 6.9643
L S +&e
0.38- -t Seahanss Ll 22 -t 4.4732
+4e SELVSEEEEEEEE ot
0.26~ bt . FR Ty 2.9821
rbrt L Y
0.13~ PR L2 L S 1.4911
P s P e
0.00- ++ 0.0
~4.00 -3.00 -2.00 -1.00 0.0 1.00 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY 0.8978D+01 AT -0.4286
EXHIBIT 1-8
TEST INFORMATION AND STANDARD ERROR CURVES FOR ELECTRONICS KNOWLEDGE; 2-PARAMETER LOGISTIC MODEL
STANDARD INFOR~
ERROR MATION
2.56- 29.8215%
2,44~ 28,3304
2.1~ 26.8293
2.18- 25,3482
2,05~ . 23.8572
1.92- .t 22.3661
1.79-}s L 20.8750
»* -
1.87~- . - 19.3840
. [
1,54~ . L 17.8829
- L]
1.41- . - 16.4018
L] ..
1.28~- * * 14.9107
» (2]
1,15~ . - 13.4197
- L1
1.03- L4 [ 2] 11,8286
» .
.90~ e L4d 10.4375
[ L (12
0.77- . L4 8.9464
(2 1] L L2 2 [ 1]
0.6a- . o4 -+ cre 7.4554
ote +e oo e
0.51~ Ll +- .t sone 6.9643
L L2 Lo T
0.38- PN LT "sansnee +ere 4.4732
++ srssenne +44
0.26- +4 +ass 2.9821
L2 PR TS
0.13- [Py ‘hrrted 1.4911¢
e L L 2 B T T L TN RS
0.00~ |+ ettt 0.0
-4.00 -3.00 -2.00 -1.00 0.0 1.00 2.00 3.00 a.00
MAXIMUM INFORMATION APPROXIMATELY O.8514D+01 AT -0.8714




T300W DILSID0T HILIWVHVH-E °‘SIAYND HOUYI GHVANVLS ONV NOILVWHOINI 1S3

M XION3ddV

g T SO SRR - RN CDADDID R DL OIS | FOTRRRT \ SO

Al SRR\ FOXARARS

a%a 4 "a s 4

S
>,
.

!

PR

L N NAAOY

AW e A LA

B IS

AR

e
'

"o E\P

alalta




NV VYT Vv T T

EXHIBIT J=1
TEST INFORMATION AND STANDARD ERROR CURVES FOR GENERAL SCIENCE; 3-PARAMETER LOCISTIC MODEL
STANDARD INPOR-
ERROR MATION
2.84~ 30,2982
. .
2.42- . 28.7804
2.29~ 27.2688
2.16~ . 25.750%
2.03- . 24.2361
1.91~ 22.7214
-
1.78~ . 21.2086
.
1.65~ L4 19.6918
. .
1.53~ » . L4 18.1771
1.40~ . - Ld 16.6823
- + - »
1.27- + . 15.1476
- - + .
1.14= . + : . 13.6328
. + + .
1,02- . + . 12,1181
. - .
0.89~- . - L] 10.6033
. + + -
0.76~ .. hid 9.0885
- + + .
0.84~ - + Lad 7.5738
L] Ll ++ + .
O.51- L L eaaad Attt + o8 6.0880
[ SR ] +e
0.8~ - SEEPLESEPSELDES e + 4.5443
L ses eve -t
0.28- -+ SEPOSESTES -+ 3.0285
‘e -
0.13- D e aad it 1.5148
fasanasad R o e T
0. 00= | ¢ttt bbb tbopbtd R e e e ad 0.0
-4.00 =-3.00 -2.00 -1.00 0.0 1.00 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY O.1644D+02 AT 0.9286
‘EXMIBIT J=-2 .
TEST INFORMATION AND STANODARD ERROR CURVES FOR ARITHMETIC REASONING; 3-PARAMETER LOGISTIC MODEL
STANDARD INFOR=
ERROR MATION
2.54~ L4 . 30.2982
2.42- . 28.7804
. .
2,29~ N 27.2686
2.16- . + . 25,7509
- +* <+
2.03- L] + 24,2361
. * + .
1.9~ . 22.7214
. + + .
1.78~ .. - 21,2066
L] + L]
1.65=~ . + 19.6918
. - .
1.53=- s - - 18.1771
. + .
1,40~ [ ] + + 16.6623
. + .
1,27~ e + L4 16,1476
L] + +
1.14= L2 + . 13.6328
. + .
1.02- . - 12.1181
- - - .
0.89~ . - 10.6033
[ 1] - - .
0.76~ . + . 9.0888%
[ ] * L J
0.6a- . + L] ?7.5738
= + - [ 1]
0.5t~ L + 6.0890
L 23 -
0.38- + soe .« 4,544
- L] sen -
0.28~ - *ssesetsee sene .. 3.0298
- seensesenn -
0.13~- ————e - 1.5148
Rl d s S22 22 222 2l Radd 2 T d
0.00= | ¢tcssrbsstssssctrtes D 0.0
-4.00 =3.00 =-2.00 -1.00 .0 1.00 2.00 3.00 4,00

MAXIMUM INFORMATION APPROXIMATELY 0.25420-03 AT 0.6428
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EXMIBIT J-2
TEST INFORMATION AND STANDARD ERROR CURVES FOR WORD KNOWLEDGE; J-PARAMETER LOGISTIC MODEL

STANDARD INFOR-
ERROR MATION
2.54~ . 30,2982
. 2.42~ . o 28.7804
2,29- o 27.2656
2.16~- . 25.7609
-
2.03- L4 24,2361
1.91- L] 22.7214
L L
1.78- . “ + 21.2066
+ FETRY *
1.65- . -+ + 18.6918
e + *
1,83~ . -+ . 18.1771
+
1,40~ . + + [ ] 16.6623
L] +
1.27~ . + * 15,1476
[
1.14= . + - . 13.6328
*
1.02- . + . t2.1181
- + L]
©.89- Lad + L 10.6033
. + .
0.76~ . + . 9.0885
1] + -
0.64~ oo + + .. 7.5738
"es +
0.51~ Ll + s 6.0890
L -
0.38- ++ oos - 4 4.5443
L il Ll L1 J +
0.25- bt SEGSEBSEEESNE .onn -+ 3.02985
’ e LTI T ++
0.13~ e -t 1.5148
. e P 'Y
., Q.00 |+ttt et is 0.0
2 -4.00 -3.00 -2.00 -1.00 0.0 1.00 2.00 3.00 4.00
. MAXIMUM INFORMATION APPROXIMATELY 0.21870+02 AT 0.2143
~::"\
o
g LY
.“.‘
EXHIBIT J=a
TEST INFORMATION AND STANDARD ERROR CURVES FOR PARAGRAPH COMPREMENSION; 3-PARAMETER LOGISTIC MODEL
STANDARD INFOR-
ERROR MATION
2,54~ L] . 30.2962
2.42- . . 28.7804
2.29- . » 27.2656
2.16- L 25.780%
* .
2.03~ 24.2361
L] .
1.91- L] . 22.7214
1,78~ . L] 21,2066
-
1.66- . 19.6918
- -
1.83~ . 18,17
.
t.40- - L] 16.6623
. .
1.27- . . 15.1476
. * .
1.14= . * 13.6328
* .
1.02- . * 12,1181
- L]
0.89- * . 10.6023
. "
0.76- . - 9.0885
- .
0.64~ L] L0 7.5738
L 1 RS Lt L2 ]
0.5~ LU ErRres snes 6.0580
L TS L2222 L
0.38- + Sesdstsesenss ‘oo 4, 5443
+4+ .
0.25~ -+ ++ 3.0295
> b
0.13~ . rrrs 1.6148
L e S
0.00=|++sesstssassssttarsrs “ 0.0
-4.00 -3.00 -2.00 -1.00 0.0 1.00 2.00 3.00 .00
MAXIMUM INFORMATION APPROXIMATELY O©.65850+01 AT ~0.4286
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* EXNIBIT J=5
N TEST INFORMATION AND STANDARD ERROR CURVES FOR AUTO AND SHOP INFORMATION; J-PARAMETER LOGISTIC MODEL
N STANDARD INFOR=-
. ERROR MATION
s 2.54- . 30.29852
2.42- 28.7804
- . .
Y. 2,29 . o 27.26%86
‘ 2,18~ L] L 25,7809
A\ . .
y, 2,00~ . 24,2361
~ . »
- 1.91= - 22,7214
» - .
» 1,78« L4 - 21,2066
- . .
. 1.68~ - *+ L] 19.6918
3 . . + -
Y 1.83= . + + . 18,1771
- » + L
1.40~ . + . 16.6623
[ + - .
1.27« - + . 15,1476
. - -
- 1. 14= . - + L 13.6328
[ + o
. 1.02- Lo + . 12,1181
.. - - .
* 0.89~ . + + . 10.6033
. L. ] * [ J
Q.76~ e + . 9.0888%
. - + [ )
0. 64~ [ ] + + . 7.5738
.
0.81~ .+ + .0‘ 6.0890
-+
0.38~ + o8 .+ 4,5443
- e -
0.25- - L ] - 3.029%5
Ead Lo d
0. 13~ s b 1.8148
et o ot R o
Q.00~ e o 0.0
-4.00 -3.00 -2.00 -1.00 0.0 1.00 2.00 3.00 4,00
MAXIMUM INFORMATION APPROXIMATELY O.19848D+02 AT 0.6429
EXMIBIT J=8
TEST INFORMATION AND STANDARD ERROR CURVES FOR MATHEMATICS KNOWLEDGE; 3-PARAMETER LOGISTIC MOOEL
STANDARD INEOR~
ERROR .. MATION
2. 54~ L] s 30,2982
+ ' ]
2.42- + - 28.7804
. + .
2.29~ + . 27.26888
2,16~ . + + 25.7509
2,03~ . + -« 24,2361
.91~ - . 22,7214
. .
1.78- + 21.20866
. .
1.686~ + 19.6918
. .
1.83~ 18.1771¢
3 L] .
. 1,40 o + . 16.8623
-
) 1,27- . 15,1476
oA . -
A 1. 14=- » - + - 13.6328
M .
J 1,02~ » . 12,1181
- [ ] - + [ ]
0. 89~ L] L] 10.8033
LY [ - + [ ]
{ 0.76- . . 9.0885
e . - -
0.64~ - L0 7.6738
e - -+ L]
0.5t~ LR . €.0590
L 23 -
0.38~ + o8 ". 4 4.5443
.. LTy .- -
0,28~ et ese sne .- 3.0298
rons cansasraRsses --
0.13= resrse et 1.5148
Ea ol 22 2 Sl
0.00~ Ll e e o 0.0
-4.00 =3.00 -2.00 -1.00 0.0 1.00 2.00 3.00 4,00

MAXTMUM INFORMATION APPROXIMATELY 0.3030D+02 AT 0.5%714
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NEN EXHIBIT -7
;-‘.: TEST INFORMATION AND STANDARD ERROR CURVES FOR MECHANICAL REASONING; 3-PARAMETER LOCISTIC MODEL
- STANDARD INFOR-
z‘:‘ ERROR MATION
-
ol 2. 54~ . N 30.2952
L4
e 2.42- * - 28.7804
¥ 2.20- . 27.2866
. .
2,16~ 25.7808
. .
2.0~ . 24,2361
. [
1.84~ 22.7214
* .
1.78~ * . 21,2066
.
1.65~ ‘. Ld 19.6918
1.53~ * hd 18.1771 -
- L d
1.40~ “ . 16.6623
1.27~ L4 L4 15,1476
. .
1. 14~ L4 . 13.6328
L L .
1.02~ . rhbb b bt ] 12, 1181
. + e .
0.89- L4 had + L4 10. 8033
. + + .
0.78~ ** ++ + . 9.0885
. + + .
0.64- [ ++ L4 7.6738
[ + + L4
0.51- e+ + s €.08680
[ 223 +o
0.38~- ++  GEee oes 4+ 4,544
++ -
0.25- - LIl ++ 3.0298
4 -+
0.13~ ooy ‘b t.5148
L e L ey
0.00~- et ] 0.0
-4 .00 -3.00 -2.00 -1.00 0.0 1,00 2.00 3.00 4,00
MAX IMUM INFORMATION APPROXIMATELY ©.1238D+02 AT 0.7857
EXHIBIT y-8
TEST INFORMATION AND STANDARD ERROR CURVES FOR ELECTRONICS KNOWLEDGE; 3-PARAMETER LOGISTIC MODEL
STANDARD INFOR~
ERRQR MATION
2,54~ 30.2952
2.42- - 28.7804
2.29~ . 27.2856
2.16~ 25.7508
2.03~ L4 24,2361
1.91- . 22.7214
1.78- . *| 21,2066
.
1.65- . .0 19.6918
1.53- . " 18.1771
. .
1,40~ . 16.6623
» [ 1]
1.27~- . L4 15,1476
s
t. 14~ - .. 13.6328
* .
1,02~ . L] 12,1181
- [ 1]
0.89- L " 10.6033
- .
0.76- . e 9.0885
L1 3 PR L 2
0.64- - - +ae (1] 7.8738
e - R L 1]
0.51- - .. a4t LI 6.0590
e LY 1]
0.38~- ++  menws LLITTT 2t + 4.5443
+ LL I T IT T s
0.25~ -+ haad 3.029%
s rhd
0. 13~ Ly PR 1.85148
rhbrrred R TR IS ST I T
0.00=|~++e + ¢ + e 0.0
-4.00 ~3.00 -2.00 -1,00 0.0 1.00 2,00 3.00 4.00
MAXKIMUM TNFORMATION APPROXIMATELY 0©.8578D+01 AT 0.1429
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